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And this is the big moment your Customer 


has been waiting for. 
But, it's a big moment for you, too 


because your reputation rests on the job 


the new tubes do from this moment on 


Sull, you have no worries... for 
your own experience has proven 
time and again—that the superior 
quality of RCA Receiving Tubes is 
your best measure of protection 


against premature tube failures 


So, when your call is completed, 
you can be confident that you've 


won another steady customer. 


Helping you to safeguard your 


reputation is a vital, everyday serv- 
ice of RCA Tubes. And that protec- 


t110n 18 yours at no extra Cost, 


“Sign up’ for Success 


Identify yourself with RCA! Ask your 
RCA Tube Distributor today how you can 
qualify for a Dealer 
Identification Plaque 
displaying your name 
He'll give you all the 
exciting detailsonthe 
dynamic new RCA 
promotion plan to 
help you build your 
business 
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Tow IW YOUR OWN HOME Ze 


\ TELEVISION 
" __RADIO 
ELECTRONICS 


the Amazingly Effective 
1D), 4. Ut. WAY 


—with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


Above: What will mailing the coupon below do for YOU? Just 

nr ops a this! You'll find out about one of today’s most remark- 

able... practical ways to prepare to get into America's 

300 amazing billion dollar opportunity field of TELEVISION- 

fascinating RADIO-ELECTRONICS. You'll see how to get into fas- 

300 experiments cinating work that pays well...that offers one of 

1, Build over with this America’s most promising futures ... that enables you 

cinating = & equipment to start your own business almost “on a shoe string,” 
if you prefer this to a job opportunity. 

And above all, you'll get some GOOD NEWS especially 

jyable € - welcomed by men anxious to earn REAL MONEY in this 

2. Build —_ equipment thrilling field. For you'll see that NOW you can get the 

cial-type *° eft —whi “ kind of practical, laboratory-type training so desirable 

for making real progress in Television-Radio-Electronics 

AND WITHOUT LEAVING HOME. 

You'll see that DeForest's Training, Inc. sends every- 
yseful f thing needed to set up your own HOME LABORATORY. 
3 ~4 a You get and keep the same type of basic electronic 

- equipment used in our modern Chicago Training 
ee isi 1) Laboratories. You get home training that includes 
without the . ie projector ond the knowledge and experience gained from train- 

4. Use @ 16 mm. mae ructive movies= ing thousands of students first hand in Chicago. 

a series of highly » you grasP importa } And to top it all, you use DTI's amazingly 
mewonderful aid to “ _ easier + ~- we effective and exclusive home training aid— 
f{yndarsntals faster - easy-to-read lessons INSTRUCTIVE MOVIES. But why not get the 

5. Enjoy well-illustrated. eras. . complete story? Mail coupon today for 

swith handy FOLD-OU on EMPLOYMENT information-packed literature. 
job ot SALES ANO MODERN LABORATORIES 
ou ie for the com If you prefer, get all your preparation 

in our new Chicago Traini1g Lab- 


G t thi oratories—one of the finest of its 
er mis kind. Ampl d 
Build and keep this BIG DTI ind. Ample instructors, modern 
engineered TV set—easily 


equipment. Write for details! 
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If you're subject to military 
service, the information 


we have for you should 
Lad & R & E! prove very helpful. 
EARN Mail coupon today. 
mone 
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gage t 


DEFOREST'S TRAINING, INC. RN-95 
_ 2533 N. Ashland Avenue, Chicago 14, Ill. 
myn 
——" ~ Aaa ies ; | would like your valuable information-packed publication showing 
a . how | can get started toward a good job or my own business in 
Television-Radio-Electronics 
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Street 
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THIS BOTTLE 
TURNS 

SEVEN YEARS 
INTO 

SEVEN MONTHS 


Test blocks of pole wood are fed to destructive fungi in 
bottles like this at Bell Laboratories. Wood rests on soil 
which controls moisture conditions and promotes fungus 


growth. Test speeds search for better preservatives. 


This year the Bell System is putting 800,000 new 
telephone poles into service. How effectively are 
they preserved against fungus attack and decay? 

Once the only way to check a preservative was 
to plant treated wood specimens outdoors, then 
wait and see—for seven years at least. Now, with 
a new test devised in Bell Telephone Laboratories 
most of the answer can be obtained in seven months. 


Cubes of wood are treated with preservatives, 
then enclosed in bottles with fungus of the most 
destructive kind, under temperature and humidity 
conditions that accelerate fungus activity. Success 
— or failure —of fungus attack on cubes soon reveals 
the best ways to preserve poles. 


The new test has helped show how poles can 
be economically preserved for many years. It is 
another example of how Bell Telephone Labora- 


ies wor ep >c P tele ‘ 
a Rietiaia te Cidhied Miike te Guile ection ta tories works to keep down the cost of your telephone 


see how far preservative has penetrated. service. 
For poles to last, it must penetrate deeply 
and be retained for a long time. 


(@) BELL TELEPHONE 


es 
m 


LABORATORIES 


Improving telephone service for America provides 


careers for creative men in scientific and technical fields 
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Check the SPeCS +0. 


Check pe ‘for MANCE oe 


| Choose 
then, They allioraftors 


Do you know any better way, any other way, to judge 
SW equipment than to check the specifications and 
the performance? Frankly that’s the only valid way 
we can think of to make sure you get your money’s 
worth. Check these specs. Take a look at the selectiv- 
Model S-76 aa 
Double conversion receiver. Broadcast Band ity curve for the S-76. It is ty pical of the outst inding 
538-1580 ke plus three short-wave bands cov- value Hallicrafters offers in every price class. 
ering 1720 ke-34 Mc. . 
Calibrated electrical bandspread for easy 
tuning. Double superhet with 50 kc second 
i-f and giant 4-inch “S” meter. Five position Model HT-20. T.V.1. suppressed 
selectivity, one r-f, two conversion, two i-f . 100 watt AM-CW transmitter with 
stages, temperature compensated. 3.2 or 500 all spurious outputs above 40 Mc 
ohm outputs. : at least 90 db. below full rated 
Satin black steel cabinet. 1812” x 87%” x . output. 
912” deep. Nine tubes, voltage regulator, and All stages metered; single meter 
rectifier. For 105/125 V. 50/60 $ 5 with eight position meter switch; 
cycle AC. Use R-46 speaker. 199 Z output tuning indication. Fre- 
quency range of 1.7 Mc to 31 Mc 
continuous on tront panel control, 
Seven tubes plus five rectifiers. 


For 105/125 V. 50/60 
Cys « © 0 0 $4450 


SELECTIVITY CURVES, S-76 


Model $X-71. Covers Broadcast Band 
535-1650 ke plus four short-wave bands 
covering 1650 kc-34 Mc. and 46-55 Mc 
Narrow Band FM one r-f, two conver- 
sion, and three i-f stages. Temperature 
compensated, voltage regulated. Three watt 
output (terminals for 500 and 3.2 ohms). 
Satin black steel cabinet. 184)” x 872” 
x 12” deep. 11 tubes plus regulator, recti 


fer. For 105/125 V. 50/60 95 
cycle AC. Use R-46 speaker. $249 


VOLT RATIO 


° 


Model R-46. Matching 10” PM speaker 
for use with Hallicrafters communications 
receivers SX-71, SX-76, SX-73 or SX-62. 
80 to 5000 cycle range. Matching trans- 
former with 500-ohm input, Speaker voice 
coil impedance, 3.2 ohms. 

Satin black steel cabinet matches all 
Hallicrafters receivers. Cloth covered 
metal grille. 15” x 107%" x 


10%” deep. Ship. wt. 17 Ibs, $24% 


hallicrafters 


World's Leading Exclusive Manufacturer of Communications and High Videlity Equipment, Radio and Television 


4401 West Fifth Avenue, Chicago 24, Illinois 
Hallicrafters Ltd., 51 Camden Street, Toronto, Canada 


September, 1953 


E-V avvs rue MAGIC TOUCH 


TO TV RECEPTION 


wen UHE 


TV CONVERTER 


MODEL 3300 


Truly the ultimate in a 
UHF TV Converter. 
Engineered and built by 
Electre-Voice, the E-V 
3300 combines the finest 
in design, construction 
and performance. it is 
thoroughly field proved . 
“A 


Adds all UHF Channels to VHF Sets 


Non-slip micrometer type tuning 
system* provides smooth, accurate, 
continuous tuning of all UHF 
channels 14-83. No band switches, 
strips or coils. New high-efficiency 
low-loss circuit. Operates with 
either separate UHF and VHF 
antennas or on all-channel (2-83) 
antenna. Adequate shielding. One 
contro) turns Converter and TV 
set “on” or “off” and switches 

to correct antenna. Utilizes channels 
5 or 6 of VHF TV set as Inter- 
mediate Frequency. Does not affect 
VHF reception. 

Installation is simple—connect to 
antenna input of VHF TV set and 
just plug in. For 105-125 volts, 
50-60 cycles AC. Housed in small, 
attractive dark brown cabinet, 
7™%"x5%"x 6%". 

Completely self-contained, ready 
for installation. 


MODEL 3300. List Price, $39.50 


*Patent Applied For 


ELECTRO-VOICE, INC. 
410 CARROLL STREET - BUCHANAN, MICH. 
Export: 13 E. 40th S?., New York 16, U.S.A. Cobles: Ariab 
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T HAS seemed, in recent weeks, that 

hardly a day goes by that we don't 
recall the phrase, “Nothing is certain 
but death and taxes” and each time 
this phrase mind we are 
more and more tempted to add “and 
the audiophile’s dilemma Sometimes 
we wonder just how far the audio in- 
dustry can go in making all sorts of 
fancy performance claims for their 
products. The majority of manufac- 
turers of audio equipment have ap- 
parently made a very honest attempt 
to follow an intelligent pattern and 
adhere to accepted engineering prac- 
tice when publishing specifications for 
their equipment. Recently, however, 
there has been a steady influx of new 
companies entering the so-called high- 
fidelity market. All too often these 
manufacturers are guilty of mislead- 
ing the public in their attempts to sell 
run-of-the-mill audio gear as high- 
fidelity equipment 

For example, we have just attended 
a press conference to see and hear a 
new tape recorder (one of three an- 
nounced in four days) priced for mass- 
production and publicized as _ high- 
fidelity equipment. This machine, and 
we shall name no names, is manu- 
factured by a well-known producer of 
photographic equipment; a company 
long respected in that field for its 
quality products. We spent the first 
moments of our visit in listening to 
some recorded classics from this new 
“Hi-Fi” portable Being technically 
minded, we were most anxious to see 
the specifications for the new models 
There were two: one employing a tépe 
speed of 3%"/sec., the other 
as a “Hi-Fi” with a tape speed of 
7'%4"/sec. We drew a mental compari- 
son between many other tape record- 
ers we had heard in the past and 
came to an immediate conclusion that 
the over-all frequency range was sad- 
ly lacking at the high and low ends. 

In studying the published specifica- 
tions for this “Hi-Fi” model, we were 
startled to find the following: “fre- 
quency response: 30 to 13,000 cycles.’ 
The specifications, however, did not 
qualify this claim by stating “plus or 
minus so many db” but simply stated 
“30 to 13,000 cycles.” Our curiosity 
was greatly aroused when we came 
across the specifications showing the 
amplifier tube complement. The power 
tube is the well-known 6AQ5 having a 
power output of 3.2 watts 

Any audio engineer or experimenter 
worth his salt knows full well that a 
6AQ5 beam power amplifier producing 
that output has a known total har- 
monic distortion of 8% This is not 
“high-fidelity” in our book. 


comes to 


tagged 


And, we have never in our 
ence been able to find a 6” x 9” ellip- 
tical loudspeaker, selling at catalogue 
prices for $3.44, capable of producing 
the high-fidelity audio range stated by 
this manufacturer for this model to 
be from 30 to 13,000 cycles. We'd ex- 
pect to pay many times that amount 
for a good 15” woofer to give us 30 
cps. response, plus a good tweeter to 
reproduce 13,000-cps. response clearly 

Upon returning to our desk the next 
morning, we checked the _ specifica- 
tions on seven leading tape recorders 
to determine what claims were made 
for their performance. Here are the 
results: Recorder A, 50-7000 
at 7'"/sec.; Recorder B, 40-10,000 

2 db at 7'2”/sec.; Recorder C, 40- 
12,000 cycles at 7'2”/sec.; Recorder 
D, 50-9000 cycles + 2 db, 7'2”/sec.; 
Recorder E, 50-7000 cycles 2 db, 
Tie" sec.: Recorder F, 60-15,000 cycles 

3 db, 7'2”/sec.: and Recorder G, 70- 
7500 cycles, 7'2”"/sec. We 
these specifications to find 

recorder” would have a 
response of 60 to slightly 
less than 10,000 cycles at 7'2”/sec 
Our “composite recorder” having this 
response would sell for $397.93, this 
being the average cost of the seven 
models. 

The recorder discussed in preceding 
paragraphs was intended to be mar- 
keted for approximately $250.00. The 
point we should like to make is that 
the purchaser of an audio tape re- 
corder could be very easily misled 
when comparing specifi ations of re 
spective machines. He would come to 
the conclusion that he could purchase 
a home hi-fi tape machine having a 
frequency response of 30 to 13,000 cy- 
cles, using the same tapes and speed 
employed by the other machines and 
at a price far less than the others 

Even the “Cadillacs and Lincolns” 
of the tape recorder industry only 
claim a frequency response of 40 to 
10,000 cycles at 742"/sec 

This is but one of many examples 
we see and hear about each week in 
this business of technical publishing 
There is a great need for a clear un 
derstanding within the industry and 
a code of ethics in advertising claims 
for what we call “high-fidelity.” 

The American public has 
been a bit gullible when it comes to 
things technical or electroni Let's 
quit calling audio component 
and system “a new super ultra high- 
fidelity” product. If we don’t pull in 
the reins pretty soon—the term will 
die out as an acceptable description 
of a quality sound reproducing sys- 
tem . O.R 
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NEW HOME OF ALLIED RADIO 


ultra-modern facilities TO SERVE YOU BEST 


FREE! me 


the only 
COMPLETE 
catalog for 


get your 
value-packed 


1954 
ALLIED 


268-PAGE CATALOG 
The World's Largest Stocks 


e TV and Radio Parts 

e Test Instruments 

e High-Fidelity Equipment 

e Custom TV Chassis 

e AM, FM Tuners and Radios 
e Recorders and Supplies 


everything in 
TV, Radio and 
Industrial 
Electronics 


e P. A. Systems, Accessories 
e Amateur Station Gear 

e Builders’ Kits, Supplies 

e Equipment for Industry 


Fastest Service in 
Electronic Supply , 
~ ead i 


SEND FOR THE LEADING 
ELECTRONIC BUYING GUIDE 


EASY-PAY TERMS TV and HI-FI SPECIALISTS 


You'll want the one complete Buying Guide to 
Everything in Electronics—268 pages packed 
with the world’s largest selection of quality 

equipment at lowest, money-saving prices. See all 
the latest releases in custom TV chassis, 

TV antennas and accessories; AM and FM tuners 
and radios; everything in High-Fidelity custom 
components; latest P.A. Systems and accessories; 
recorders and supplies; Amateur receivers, 
transmitters and station gear; specialized industrial 
electronic equipment; test instruments; builders’ 
kits; huge listings of parts, tubes, tools, books 
—your choice of the world’s most complete stocks of 
quality equipment. ALLIED gives you every 

buying advantage: speedy shipment, 

expert personal help, lowest prices, liberal terms, 
assured satisfaction. Get the 1954 ALLIED 

Catalog. Keep it handy 

money 


and save time and 
Send for your FREE copy today 


SAVE ON EVERYTHING 


at IN ELECTRONICS 


ALLIED RADIO 


World’s Largest Electronic Supply House 


ALLIED RADIO CORP., Dept. 1-J-3 
100 N. Western Ave., Chicago 80, Illinois 


Use ALLIED'S liberal Easy 
Payment Plan—only 10% 
down, 12 months to pay——no 
carrying charge if you pay in 
60 days. Available on Hi-Fi 
ond P.A. units, recorders, TV 
chassis, test instruments, 
Amoteur geor, etc. 
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To keep up with developments 
in High-Fidelity and TV, look 
to ALLIED. Count on us for all 
the latest releases and largest 
stocks of equipment in these 
important fields. If it's any- 
thing in High-Fidelity or Tele- 
vision—we hove it in stock! 


C) Send FREE 268-Page 1954 ALLIED Catalog. 
Name 


Address 


A new line of High-Fidelity 
Reproduction Equipment for 
Volume Sales...Record Profits! 


ERE’S THE LINE of high-fidelity reproduction equipment that will 

bring customers to you! It offers the ideal answer to the grow- 
ing demand for matched units in home sound systems. For the first 
time quality voice and music reception is available to every family... 
at prices they can afford! 

The General Electric Variable Reluctance Cartridge started this 
business of high-fidelity. Today’s G-E announcement of a new line 
of reproduction equipment completes the home sound picture. Your 
customers get the dual advantage of purchasing individual compo- 


nents or the complete ensemble for a home decorator installation. 


Whether you sell or install high-fidelity sound equipment you'll 
want to have these units on hand, Be ready for the tremendous market 
they'll create...order today! Call the local General Electric distrib- 
utor or write today to: General Electric Company, Section 993, 
Electronics Park, Syracuse, New York. 


Gu Can fee foe confidence an < mh 
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GENERAL @@ ELECTRIC 


G-E DUAL COAXIAL SPEAKER 
Model A1-400 


New approach to coaxial speaker de- 
sign—high sensitivity at low cost. Ex- 
ceptional balance between speakers 
with G-E baffle plate development. 
Revolutionary Tweeter Heart...a 
wavefront shaping plug... provides 
smooth tweeter response. 


G-E PREAMPLIFIER-CONTROL UNIT 
Model A1-200 


Combines functions of equalized pre- 
amplifier plus adjustable record com- 
pensation, program input selection, 
tone controls and volume control 
Matching unit for the “Custom Music 
amplifier. Self-powered for use with 
any installation, 


s 
: : 
G-E POWER AMPLIFIER Model A1-300 
The G-E A1-300 is a medium power, 
compact amplifier designed to provide 
needed speaker power. An essential 
element in the new General Electric 
“Custom Music’ Ensemble. It will 
deliver high-fidelity performance at 
very low cost 


a 
we 


G-E DELUXE TONE ARMS 

Model A1-500 (12°) Model A1-501 (16”) 
For home or broadcast station use. 
Compatible with the exceptional qual- 
ity of G-E cartridges. Calibrated stylus 
pressure adjustment...1 gram to 10 
grams. They were developed to im- 
prove record reproduction in any home 
or broadcast studio installation, 


C , 


v 
G-E SPEAKER ENCLOSURE 
Model A1-406 (6 cu. ft.) 
Attractive corner or wall cabinet in 
hand-rubbed blond or mahogany ve- 
neers. “Distributed port” design offers 
tone realism from 40 to 15,000 cycles. 
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CHECK THESE SEVEN 
FAMOUS 1. C. S. COURSES 
—ONE FOR YOU! 


ENGINEERING — Foundatio 
to © televisior 


us advanc 
t 


quality you Tew 
trons telev sion Camera studio t 
mitter techniques Manutacture 


and installation of TV equipment 


serv 
For the ma 
1 we 


Jesigned to start you repairing 
stalti ‘ and servicing radio a 
vision recervers soon after startir 


course 


Same as above but with add 


and tools 


applications 


PRACTICAL RADIO-TELEVISION 
TELEVISION TECHNICIAN! 
TELEVISION RECEIVER SERVIC 
NG 

RADIO & TELEVISION SERVICING 


RADIO & TELEVISION SERVICING 
WITH TRAINING EQUIPMENT 


high grade radio servicing equipr 


RADIO OPERATING COURSE 

Special course to help you pass the 
Government examination for operator's 
hhceenses Code TV FM Radwregulations 


INDUSTRIAL ELECTRONICS 
“ Broad, soled background course devoted 
to the electron tube and to its o 


Without cost or obligation, send me “HOW to SUCCEED” and the booklet about the course BEFORE which | have marked X 


ART 
Commercial Art 
Magazine and Book 
iMustrating 
Cartooning 


+ wi ard an 4 Sign Lettering 


Fashion IMustrating 


AUTOMOTIVE 


» Body Rebuildin, 

rd Refinishing 
Diesel — Gas Engines 
AVIATION 
Aeronautical Engineering Jr 
Aircraft Engine Mechanic 
Airplane Drafting 
BUILDING 
Architecture 
Arch Drafting 
Building Contractor 
Estimating 
Carpenter and Mill Work 
Carpenter Foreman 
Reading Blueprints 
House Planning 
Plumbing 


Name 


City 


Occupation 


ae Conditioning DC Ciwil Engineering 


BUSINESS Surveying and Mapping 
Business Administration 
Certified Public Accountant Highway Engineering Mechanical Engineerir Radio Servicing FM 


iness Correspondence 
»nnel and Labor Relations Electrical Drafting Des 


Business Management Structural Drafting Shog vor TEXTIL 
Managing Smali Business 
sales Management ve Survey 


tatthc Management Electrical Engineering Heat Treatment Metatluray Woolen Manutacture 
CHEMISTRY Electrician sheet Metal Work Loom fixie 
al Engineering Electrical Maintenance 


Analytical Chemestry Electric Power and Light 


Nat'l Gas Linemar ‘ stion Engineering YEAR OF THE SIX 


Pulp and Paper Making 
sty 


© Prepare now for the new Radio-TV -Electronics boom, 
Get in on VHF and UHF ... . aviation and 
mobile radio ...color TV ... binaural sound! The 
International Correspondence Schools can help you! 


If you've ever thought about Radio or Television as a career... 
if you have the interest, but not the training . . . if you're waiting 
for a good time to start... NOW’S THE TIME! 

No matter what your previous background, 1.C.S. can help 
you. If Radio-TV servicing is your hobby, 1.C.S. can make it your 
own profitable business. If you're interested in the new develop- 
ments in Electronics, 1.C.S. can give you the basic courses of 
training you need. If you have the job but want faster progress, 
1.C.S. can qualify you for promotions and pay raises. 

1.C.S. training is success-proved training. Hundreds of 1.C. 
graduates hold top jobs with top firms like R.C.A.,.G.E., DUMON r, 
I. T.&T. Hundreds of others have high ratings in military and 
civil service. Still others have successful businesses of their own. 

With I.C.S., you get the rock-bottom basics and theory as well 
as the all-important bench practice and experimentation. You 
learn in your spare time—no interference with business or social 
life. You set your own pace—progress as rapidly as you wish. 


Free career guidance: Send today for the two free success books, the 
36-page “How to Succeed” and the informative catalog on the course you 
check below. No obligation. Just mark and mail the coupon. With so much 
at stake, you owe it to yourself to act--ana act fast! 


BOX 2249-C, SCRANTON 9, PENNA, 


CiViIL, ST peer RAL College Preparatory Stationary Steam Engineering 
ENGINEERIN Mathematics Statonary Firema 
RADIO. TELEVISION, 
COMMUNICATIONS 
MECHANICAL General Radio 
Structural Drafting AND SHOP Radio Operation 


Structural Engineering 


Industrial Engineering Television 

industrial Supervision Electrons 
nd Typing Ss nginee wemanshig Tetephone Work 
RAILROAD 
Locomotive Engineer 
Dreset Locomotive 
ar Aur Brakes Car toepector 
str al ! strumentatior Railroad Adminstration 


Architectural Drafting me Shop Practice 
Mechanical Dratting 


a Meta! | fir n ‘ Teatile Engineering 


‘ " ‘ Cotton Manutac ture 
TLECTRICAL Welding Rayon Manutacture 


Sheet Metal Pattern Drafting Finishing and Dyeing 


Electrical Drafting 0 Testile Designing 


HIGH SCHOOL 
High School Subjects Electric Light and Power MILLIONTH STUDENT 


Age 
Working Hours AM to PM 


Special turtron rates to members of the U S Armed Forces Canadian resents send 
coupon to International Correspondence Schoots Canadian, Ltd Montreal, Canada 
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SOM AND RAD! TRase 
RAYTWCOm MANUFACTURES Te an VROUSTRIAL EQUIPESENT, ULTRASON 


MARINE EQUIPMENT ELECTRONIC 


RADIO AND TELEVISION SERVICE DEALER ‘ . “pr toa They adhere to 


t or hi 
inst, you'd buy himas eak f r hus ¢ 


{ the shill, ute 


’ =, 5 abaist 
RAYTHEON) 
Excellence in mieten 


FACTURING COMPANY 
RAYTHEON MANU ATLANTA 


ore TuetS. THLE 
macwine T 


T cuins. 1 


HIEON BONDED ELECTRONIC TECHN 


Code of 
the 
all Racho 


| Bonet 
ona 


ShRMANiuM PRODUCT 
TUBES. SONAR, RADAR AND COMMUNICA 


Rectivine TUM orvisio! 
Los ANGELES 


CLEVISION AND RAL 
DOLS AND ELECTRONIC 


Raytheon Is Telling Your Side of the Story to over 


25,000,000 Readers of 


The September 21st issue of LIFE will carry the 
full page, two color advertisement pictured 
above, telling your side of the Radio-TV Service 
story to LIFE’S vast audience. We gladly run this 
advertisement to help you 
combat the unjust attacks 
that have been made on 


LIFE 


your profession and to give the public a true 
picture of the really good job you are doing. 
It's our way of saying “thank you” for your 
loyalty to Raytheon Radio and Television Tubes. 
We assure you their quality and performance 
will continue to meet your most exacting 
requirements, 


RAYTHEON MANUFACTURING COMPANY 


neces BAY EMEON MAKES ALL THESE: SS 
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® Vertical Sensitivity, 
10 MV with 2 MC band width. 
4 MC band width at 20 MV. 


® Vertical Amplifier. 
Response usable beyond 4 MC. 
Shows a 300 KC square 


eS 


wave with no distortion. 


HORIZONTAL 
CENTERING 


ge 
=e 


® Direct reading peak to peak 


voltmeter included, with 


te 


eight ranges 


© Vertical reversing switch for 
changing polarity—wave form 


shows in conventional manner. 


® Linear Time Base, 10 cps to 60 
KC seconds linear available 


at panel. 


® Dual control for perfect 


focus Over entire screen. 


@ Phone jack on front panel 
connected to output or vertical 
amplifier, so you can hear 


as you sce 


For this great combination 
of service values, see this 
oscilloscope with all the extra 


features at your distributor's. 


and now Compare Quality per Dollar 


USA DEALER NET $19950 


¢ 
TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO U 
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3 New Electrical Advances! 


Horizontal Polar Patterns 
(Relative Voltage) 
° ° 


iso 0 20 
Ch.60 


One of 5 
Great New 
Channel Master 
Products 
For Fall! 


fiiftaviite, 


s 


CHANNEL MASTER'S 


Meg 


BOW-FLECTOR 


model no. 408 


The highest gain Bow and Screen 
antenna ever developed — single or 


@ Deep-embossed 
“tigidized” aluminum 
dipoles. 


®@ Snap-in assembly. 
No U-Bolts. 


@ High-impact 
molded insulator. 


“Free-Space” terminals that 
prevent picture dim-out caused by the 
accumulation of dirt, ice or rainwater 
between antenna terminals. 


stacked! 


Enlarged Reflecting Screen. 53% 


te OR 


more reflecting area — higher, flat- 
ter gain level. 


Full-Wave Spacing of stacked an- 


tennas, Provides highest stacking 
gain ever obtained in an antenna 


of this type. 


2-Stage Stacking Transformers 


for broad-band impedance match. 
Delivers high stacking gain over 
entire UHF band. 


Only 
20 seconds 
to install! 


Just snap Bow into 
Screen, then fasten entire 
assembly to mast with 
Channel Master's exclusive 
SPEED-NUTS The 
antenna cannot move, 
flutter, or vibrate! 

The light-weight Bow 
Flector is the most rugged 
fastest-installing 


antenna of its ‘yoe 


Ask your Channel Master distributor for com- 
plete technical literature. 


+ 
~e 
~ 


so A te 


CHANNEL MASTER'S 


* L 


One of & 
Great New 
Channel Master 
Products 
For Fall! 


STRATO-MATIC 


TELESCOPING MAST 


for antenna installations 
that are 
° easier * faster 
° safer 


Featuring the Amazing “Thitd Hand!" 


— an automatic, removable locking device that actu- 
ally acts as your “third hand,” holds mast sections up 
when you let go! The Third Hand converts each guy 
ring, in turn, into a “safety lock.” This permits you to 
raise sections freely, using only one hand. And... 
sections cannot slide down when you let go. 


Automatic Mast Extension 


The Step-Up Key, inserted through the bottom of the 
mast tubing, automatically extends each mast section 
6 inches. Mast sections are kept partially extended even 
after mast is placed in vertical position — without using 
herdware or locking bolts! 


Step-Up Key oavtomotic 
extends mast section 


World’s Finest Mast Protection! 
ons Wem pe nough to provic 


pach the Notches in sec : e 
18-Gauge Masting S Coney . . access to bolt holes. You 
ons engoge bolt — no don't have to pull uv ’ 


Safety Rings prevent 
Hing out of 


SELF-HEALING! 


the protec- 
tive zinc costing is 
or br » 
the surrounding zinc 
actually goes to work 
to “heal” the wound 


only coating with 
this ability. 


ELECTRO-PLATING 


Heavy loyer of 
bright zinc, exceed- 
ing Army-Nevy speci- 
fications, provides 
effective long-lasting 
protection against 
i ey ok ate 
dip adds brightness; 
increases corrosion 
resistance. The 
strongest, most dur- 
able rotection 


jocket of is type. 


CHANNEL MASTER CORP. vsstsvies ae 


Ask your Choanel Moster distributer for complete technical literatura, 


15 or 12 in. 
Bass Reflex Cabinet 


at moderate cost* 


4 


Every essential for superb tone—% 
wood sides, 44" acoustic lining, 4.3 cu. ft. 
capacity, heavy construction (wt. 31 lbs) 
But moderate cost with leatherette 
covered sides. Hand rubbed solid mahogany 
or blonde hardwood around front adds 
genuine richness. Compare it with any 
other and see for yourself. Only $45.00 
net (slightly higher west of Rockies). 


Send for FREE Folder 


*Ry makers of famous TV Tube Caddy® 


ir 


PRODUCTS COMPANY 


310 MAIN STREET «© GENOA, TLLINOTS 


Spot Radic 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


THE COLOR AGE, heralded about 
two years ago after winking at destiny 
for years, and then spun back 
livion, is now being boomed for a new 
glittering, golden debut before the year 
is out. The approval of two encyclo- 
pedic documents, petitioning the gov- 
ernment for approval of compatible 
standards will signal the epic moment 
At this writing one such monumental 
text is being studied by the Commis- 
sion and another will be on the desks in 
Washington, just as this column 
to press. The former, prepared by RCA, 
represents an application from a manu- 
facturer; the latter, a brief from in- 
dustry in general, as members of the 
National Television Systems Commit- 
tee. 

The standards proposed in the first 
petition were described as_ technical 
signal specifications approved by out- 
standing engineers and scientists of the 
radio and television industry, including 
members of the petitioner’s staffs, 
through the NTSC. In supporting the 


to ob- 


roes 


plea for an OK, Mr. Sarnoff declared 
that his company and its broadcast unit 
are prepared to invest as much as $15- 
million during color TV's introductory 
year to establish this new service on a 
solid foundation. Defending the early 
transmittal of the brief, before NTSC 
filed, attorneys for the company 
that such a move was 
view of the barrage of 
cusing some of holding back color, corm- 
mitments made in the Spring to the 
chairman of the Senate Interstate and 
Foreign Commerce Committee that a 
petition would be filed within six 
months or sooner if a system were 
ready, and a question of public law, it 
being doubted if the NTSC, as a body, 
had the legal authority to appear be- 
fore the Commission with its standards 
The latter point was argued by many 
who cited the standards evolved by the 
first NTSC group for black and white 
and approved by Washington; in that 
instance, it was admitted that the Com- 
mission had sought such standards and 


said 
necessary in 
Statements ac- 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations wili be carried next 


month. 


FREQUENCY POWER* 


STATE 


Arizona 


Arkansas 
California 
Connecticut 
Florida 


Illinois 
Indiana 
Kansas 
Mississippi 
Missouri 


New Mexico 
Ohio 


South Carolina 


Texas 


West Virginia 
Wisconsin 


*ERP 


CITY 


Phoenix 


Phoenix 
Little Rock 
Pine Bluff 
Bakersfield 
San dose 
New Haven 
Stamford 
Jacksonville 
Pensacola 
Quincy 
Elkhart 
Topeka 
Meridian 
Kansas City 


Kansas City 
Kansas City 
Albuquerque 
Cleveland 
Camden 
Houston 
Marshall 
Beckley 
Milwaukee 


(effective radiated power, kw.). 


t= Temporary call letters. 


CALL” 
KOOL-TV 


KOY-TV 
KARK-TV 


KERO-TV 
WELIt 


WJHP-TV 
WEAR-TV 
WGEM-TV 
WTRC-TV 
WIBW-TV 
WTOK?t 
KMBC.-TVt 


WHB.-TVt 
KCMO.-TV 
KOAT-TV 
WERE-TV 
WACA.-TV 
KXYZ-TV 


WOKY-TV 


CHANNEL 
10 


(me.) 


192-198 


(sharing air 


time with) 
10 


4 
7 
10 
48 
59 
27 
36 
3 
10 
§2 
13 
11 
9 


192-198 
82-88 
174-180 
192-198 
674-680 
740-746 


192-198 
698-704 
210-216 
198-204 
186-192 


(sharing air 


time with) 
9 
5 
7 
65 
14 
29 
16 
21 
19 


186-192 
76-82 
174-180 
776-782 
470-476 
§60-566 
482-488 
512-518 
500-506 


(Video) 
316 


.. =Call letters to be announced 
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GOLD-COLORED ANTENNA... 3 
ese revolutionar ea- 
FULL-YEAR GUARANTEE AGAINST tuess are gilaieidentification 


of the new JFD ‘‘'Gold 


RUST AND CORROSION... Shield'' UHF antennas—in- 


troducing to the TV antenna 


ADVANCED HIGH-GAIN ANTI-VIBRATION |  fie!d an unprecedented con- a 


sumer attraction. Aatenen te 


DESIGN... imcatel 


Agoins! Rusting 
tor | Year 


normal use 


MODEL 
UHF 982 PARA-STAK $10.95 LIST 


WITH FREE JUMPERS 


Here's what the JFD “Gold Shield'’ UHF anten- 
nas offer you: An individual antenna for each in- 
stallation requirement, ranging from the “Golden 
Para-stak"' with 15 DB. gain and 20.5 DB. front-to- 
back ratio for fringe areas to the ‘‘Goiden bow- 
flector’’ with 6.5 DB. gain and 10 DB. front-to- 
back ratio forlocal signal areas. Add Bronzidite’’ 
protective plating, and you have the antennas 
for greater UHF profits—without call-backs. 
See them at your jobber. 


JFD MANUFACTURING CO., INC. 


BROOKLYN 4, N.Y. 


World's largest manufacturer of TV antennas and accessories 


“Of the very best!”’ 


—HIGH FIDELITY MAGAZINE 


FISHER 


SERIES “50” 


@ It is only natural that more than one manufacturer will claim his 
product is the best. For that reason it remains for you to be the judge. 
We say—demand the specs. Then check workmanship, performance 
and beauty of appearance. If you do all these things, the answer will 
inevitably be ... THE FISHER Series “50.” There is no finer made. 


rsuee Master Audio Control "3" 


B “One of the finest units yet offered to the enthusiast or audio engineer.” 
Radio and TV News. Can be used with any amplifier. IM distortion vir- 
tually unmeasurable. Complete, professional equalization settings and tone 
controls; genuine F-M loudness control; five inputs, five independent input 

level controls, two cathode follower outputs. Self-powered. 
Chassis, $89.50 + With blonde or dark cabinet, $97.50 


rswer FMAM Tuner “3 


® Features extreme sensitivity (1.5 mv for 20 db of quieting); low distor- 
tion (less than 0.04% for 1 volt output); ow hum (more than 100 db below 
2 volts output.) Armstrong system, adjustable AFC with switch, adjustable 
AM selectivity, separate FM and AM front ends (shock-mounted), cathode 
follower output, fully shielded, aluminum chassis, self-powered. $164.50 


nsvex 90-Watt Amplifier “3° 


@ Truly the world’s finest all-triode amplifier, yet moderately priced. A 
man’s size unit! Less than 1% distortion at 50 watts (.08% at 10 watts.) 
IM distortion below 2% at 50 watts. Uniform response within .1 db from 
20 to 20,000 cycles; 1 db, 5 to 100,000 cycles. Hum and noise more than 
96 db below full output. Quality components throughout. $159.50 


Prices slightly higher west of the Rockies 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORPORATION - 39 EAST 47th STREET - N. Y. 


asked industry to prepare them, and 
actually no general petition was in- 
volved. 

Those at the helm of NTSC were 
deeply concerned with the prior filing, 
indicating that simultaneous or general 
petitioning would have been more pru- 
dent. Accompanying letters, particu- 
larly those explaining technicalities in 
the makeup and operation of the sys- 
tem, and employing a company iden- 
tity, instead of NTSC, in referring to 
the system angered the industry color 
system headman. In one sizzling com- 
ment, the NTSC chairman declared 

-“such claims”. . . could result in 

-“controversy”. . . and it would be 
best if . . .“such claims were not made 
in the future, at least until the NTSC 
finishes its job.” 

The color system detailed in the com- 
pany brief was said to meet all of the 
criteria established by the Commission 
for a satisfactory operation. Public 
reaction tests, for example, were cited 
as confirming the fact that the system 
offered a picture with a high degree 
of color fidelity, adequate apparent def- 
inition, good picture texture and was 
not marred by such defects as mis- 
registration, line crawl, jitter, or un- 
duly prominent dot or other structure. 
In a qualifying statement on picture 
texture, the brief pointed out that 
there are a number of factors that 
enter into the broad classification of 
this characteristic. In the system un- 
der consideration, it was noted, there 
are the same number of lines in the 
picture as in standard black and white 
TV, and the line structure is the same. 
Since this line structure has been satis- 
factory in the present service, there is 
no reason to believe that it will not be 
satisfactory for color, the petition con- 
tinued. The diameter of an individual 
dot in the 16-inch tri-color picture tube 
was said to be about the same as about 
70 per-cent of the thickness of a scan- 
ning line. Since lines are not usually 
visible at normal viewing distances, the 
individual red, green, and blue phos- 
phors were described as even less 
visible. 

Some minor misregistration as may, 
from time to time, be perceptible in 
present color receivers, will not, it was 
indicated, interfere with enjoyment of 
color pictures, and in addition is not a 
system limitation. In a comprehensive 
report on the subject, the petition re- 
viewed why such misregistration might 
occur. In the camera used, although it 
is necessary to register accurately 
three scanning rasters, an unusual 
amount of success has been attained 
Test pictures have been made by scan- 
ning a line and RTMA pattern; mis- 
registration would be indicated by a 
thickening or multiplicity of some lines 
near the outer extremities of the pic- 
tures. Essentially no deleterious ef- 
fects due to misregistration were ob- 
served, it was noted, although there 
may have been a slight tendency for a 
thickening of some lines near the outer 
edges, but there were no signs of mul- 
tiple lines. In a questionnaire, it was 

(Continued on page 170) 
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YOURS AT 


MV OCOS 


with purchase of 


100 WESTINGHOUSE RELIATRON RECEIVING TUBES 
OR 
4 WESTINGHOUSE RELIATRON PICTURE TUBES 
from your Westinghouse Tube Distributor 


£4 32-PAGE UHF CONVERSION HANDBOOK 
Tells How to Convert All Makes and Models 


@ Tells you all about: @ Written in easy-to-un- 
Converters derstand servicemen’'s 
Tuners language 
Strip Replacement @ More than 50 illustra 
Antennas and Lead-In tions, diagrams 

@ Makes UHF servicing 
easy and profitable 


SENSATIONAL NEW 3-FOOT 


HEAT-MOTOR | @ TV TROUBLES? 
WINDOW way (ci 
DISPLAY “we 


© UHF WINDOW STREAMER Reproduces 
Makes You UHF Conversion TV Troubles 


in Lighted 
Picture 


Attracts new Printed with 
customers for ai 6 colors 
UHF conversion 
business; turns 

; t lay yo 
your UHF know- Best display you 

- ever used 

how into quick 


“s © FRAMED PRICE- 
POLICY STATEMENT 


152" x 13” simulated wooden 
frame with protective acetate 
window permanently displays 
your standard labor charges 
or shop policy. Interchange- 
able inserts provided. 


© EXCITING LUMINESCENT Get hd we serice kit trom your Westinghouse 
Tube Distribut THIS WEEK. I il + >xtre - 

“NEW LIFE’ WINDOW STREAMER is your oaseet Gane new Sustaiiaen. tlor te lee 
closes Nov. 30th. Remember, there's no charge for this Kit 


Just buy tubes from your Westinghouse RELIATRON Tube 
Distributor. Write Dept. G-209 for complete information 


ET-95029 


you CAN BE SURE...IF ITS 


Westinghouse 


RELIATRON TUBES 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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GNALS 


New service tool... PCH-4 TV ATTENUATOR 


assures best reception in multi-station areas 


F you're in the thick of all the new channel assign- 

ments, both VHF and UHFP, you know what a job 

it is to install H pads for proper attenuation. Ordinary 

“cut-and-try"’ methods take too much time and there's 
always danger of overloading. 


Even if you don’t have attenuation probleras now 
— you will later on! Vhat's why it’s smart to get the 


low-down on this brand-new Centralab TV Attenuator, 


The switching arrangement makes it possible to atten- 
uate each station as much or as little as necessary de- 
pe nding on daily conditions such as weather or existing 
interference, and allows for proper attenuation to bal- 
ance two or more stations, It shows you the proper 
attenuation merely by turning a switch. You instantly 
match signal strength to requirements of receiver. Four 
different H-pads are mounted permanently to the at- 


tractive metal case. All you do is hook up to the 300- 
ohm antenna twin lead and turn dial to the H-pad 
that gives you the proper attenuation. Then unhook 
leads and install the proper H-pad. Checking and in- 
Stallation takes only a few minutes. 


If customers wan* permanent selective attenuation 
installation, this handy unit makes the job easier. And 
it's another sale for you! 

Your Centralab distributor has these TV Attenuator 
Switches in stock for immediate delivery. Also ask him 


for a demonstration and complete data on dependable 


Centralab H pads. 


Always use Centralab H-pads 
—you ll seuensnavedtentinn, 
eliminate tearing of image 

improve both audio 
and video results. Available 
in 10, 20, 30 and 40 db. In- 
stall im series with 300-ohm 
antenna, 


A Division of Globe- Union Inc. 
910-1 East Keefe Ave. © Milwaukee 1, Wisconsin 
In Canada, Box 208, Ajax, Ontario 
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MONEY BACK GUARANTEE 
TO RECEIVE 4¢¢ UHF and 

(LVHF STATIONS IN 406 
DIRECTIONS FOR 60 MILES 


WITHOUT A ROTORMOTOR OF ANY KIND!! 


WORLD'S MOST POWERFUL UHF — VHF 
TELEVISION ANTENNA 


While antenna reception is guaranteed 
for 60 miles, perfect pictures have been con- 
sistently received as far as 160 miles from 
stations. 


dl NEW DESIGN FOR ’54 


@ LOW-LOSS SWITCH 
@ LOW-LOSS PHENOLIC INSULATORS 


@ USES NEW 4-CONDUCTOR 
MATCHED IMPEDANCE LINE 


@ ONLY 10 INCH SPACING 
BETWEEN ANTENNA BAYS 


ONE INSTALLATION | ONE ANTENNA | \ Ff erent! 


ONE TRANSMISSION LINE 


yous roe # 2,585,670 


# 2,609,503 
# 2,625,655 
# 2,644,091 


The 9% position 


selector switch PRICE INCLUDES 
electronicelty Complete stacked array © 4 stack- 
—_T hn ing bors © 9 position switch ° 
tienary pesition Switch-to-set coupler @ 3 - 7% 
stand offs © Individvolly boxed in 

moilable carton 


qr 


ALL CHANNEL ANTENNA CORP., (005° FF Nie ite 
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Field Strength Meter 


Model M-8104. More new features than 
any other unit at this popular price. 
Reads signal strength directly from the 
dial from 10 to 100,000 microvolts. 
A serviceman’s time saver to mea- 
sure actual TV picture signal strength, 


Cross Dot Linearity Pattern 


Model G-8004, Philco’s new 
unit for the finest possible line- 
arity adjustments whena station 
pattern is not available. It pro- 
vides extreme versatility of per- 
formance and design at amazing 
economy of operation. Light, 
rugged and portable it's the 
new leader in test equipment. 


VHF to UHF Signal Generator Adapter 


Model G-8000. The most economical 
system yet designed to produce UHF 
signals for TV receiver tests. Through a 
conversion process using any VHF 
meter this unit produces from an input 
VHF signal, UHF signals having the 
same characteristics as the VHF signal. 


CHECK THESE 


PHILCO 


TEST EQUIPMENT 
FEATURES 


V’ New Low Prices 
VY New Circuitry 
VY New Styling 


V’ New Ruggedness 
V New Versatility 
VY’ New Accuracy 


NOW YOURS 


ON NEW EASY 
PAYMENT PLAN 


Mutual Conductance Tube Checker 


Model 7052. Tests more different type 
tubes than any unit on the market, from 
subminiature to acorn low power trans- 
mitting tubes. Shorts on tube elements 
can be easily determined, employs 
roll chart instead of cards, for use 
as a portable or counter top unit. 


Dynamic Signal Tracer 


Model 7031. An extremely versatile in- 
strument...this unit is designed for 
fast diagnosis of radio trouble by 
audibly monitoring RF and AF circuits. 
Can be used to accurately check P.A. 
systems, microphones and phonograph 
pick-up circuits, also localizes distortion. 
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5-inch High Gain Oscilloscope 


Model $-8202. This outstanding scope 
is built to the very highest standards of 
test instruments It features the high- 
est gain 10 millivolts/inch, and widest 
frequency range at its popular price. 
Wide sweep ranges allow extreme flexi- 
bility in sweep circuit trouble shooting. 


Philco Circuit Master 


Model 8100. Designed to the most 
rigid ot engineering specifications this 
rugged metal-cased vacuum tube volt- 
meter is by far the finest in its price 
class. Provides unmatched accuracy 
for measuring and aligning where plus 
and minus indications are required 


Visual Alignment Generator 


Mode! 7008. Combines in one economi 
cal instrument functions that can be 
approached only in a cumbersome col 
lection of costly devices. No special 
scope Connections are required for the 
most accurate visual alignment id 
calibration that is possible to achieve 
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3-inch TV Oscilloscope 


Model $-8200. The most practical port- 
able unit available for bench or field ser- 
vicing. Preset horizontal and vertical 
sweep rates take the guesswork out of 
trouble shooting, aligning and mea- 
suring. Ideal for television because of 
its high sensitivity and wide response. 


UHF Auto-Level Sweep Generator 


Model G-8002. The most modern, most 
inexpensive UHF sweep generator on 
the market. Checks sweep alignment 
with any test oscilloscope. Its output is 
controllable and leakage is negligible 

makes possible over-all trouble 
shooting and testing of low level units 


Appliance Tester 


Model 5007. The ultimate in versatility. 
A one package, all purpose, portable 
appliance service unit. Permits over-all 
analysis of retrigerators, ranges, air 
conditioners and household appliances 
With “pick-up” elements to deter- 
mine temperature and built-in voltmeter 


Philco Circuit Tester 


Model 8102. A general purpose volt- 
ohmeter that challenges comparison. 
Utilizes 1% resistors throughout to 
insure maximum accuracy. Tests AC 
voltage ranges of audio and high im- 
pedance AC circuits where a vacuum type 
voltmeter would normally be required. 


Cathode Ray Tube Checker 


Model 7053. Will accurately test all 
picture tubes used in home TV receivers. 
Special cathode-ray tubes are easily 
checked by using plug-in adapters 
Eliminates trouble shooting guesswork. 
Neor lamp indicates shorts and open 
elements in the electrodes of the gun. 


4 
MAIL THIS COUPON FOR NEW 


FREE BOOKLET 


hy 


PHILCO CORPORATION 
Accessory Division 
Allegheny Ave. & "A" St., Phila. 34, Pa. 


I am interested in the 
Philco Test Equipment 
shown here. Please send ¢ fas) 
~\\ 
me details of your SPI bol 
CIAL PURCHASI v 
PLAN for obtaining & 
—_ 
a 


these units 

Please send FREI 
copy of your new book 
let on Philco Test 
Equipment 
NAME 
ADDRESS 


city 


reputation 
on 
Tung-Sol. 
Quality 


TUNG-SOL makes 


All-Glass Sealed Beam Lamps, 
Minioture Lamps, 
Signal Flashers, 
Picture Tubes, Radio, ad 
Special Purpose Electron Tubes, 
Semiconductor Products. 


TUNG-SOL ELECTRIC INC. 
Newark 4, New Jersey 
Sales Offices; Atlanta, Chicago, Colum 


bus, Culver City flos Angeles), Dallas, 
Denver, Detroit, Newark, Seattle 


LIT (i 


wen 


GLEN McDANIEL, who served as the 
first paid president of the Radio-Tele- 
vision Manufacturers Association in 
1951-52, has elected temporary 
president of the organization pending 
the selection of another full-time paid 
president. He will continue as 
general counse! of the Association 

The board of directors also elected 
Robert C. Sprague as chairman of the 
RTMA board for the next fiscal year 
Mr. Sprague, who succeeds A. D. Pla- 
mondon, Jr. of Chicago, is past presi- 
dent of the Association and served as 
its chairman for two years in 1950-52 

Leslie F. Muter of Chicago was re- 
elected treasurer and Dr. W. R. G 
Baker of General Electric Company, 
was re-elected director of the Engi- 
neering Dept. 


been 


also 


* * o 


NEDA has announced that the services 
of Donn Mason, widely known as 
“Minute Man of sales training,” have 
been secured for its 1953 Convention 


|} and Manufacturers’ Conference to be 
| held in St 


Louis, Sept. 14-16 

In view of the current shortage not 
only of trained help but of suitable 
people who can be trained, distributors 


| report having to comb unlikely sources 


for prospective sales personnel 
Mr. Mason will provide new sugges- 


| tions for getting, training, and keep- 


ing a fully-staffed operation, 
emphasis on sales personnel 


with 


* * . 


EUGENE M. KEYS has been elevated to 


| the post of president by the board of 


directors of Edwin 
I. Guthman Co. of 
Chicago, largest ir- 
dependent coil man- 
ufacturer in the 
country 

He was formerly 
executive vice-pres- 
ident of the firm 
and succeeds the 
late Edwin I. Guthman, president and 
founder who died last April 

Mr. Keys joined the company in 
1942 as a member of the purchasing 
department. In 1945 he was named 
assistant manager and in 1947 
he was promoted to the position of 
sales manager. In 1951 he was named 
vice-president in charge of sales and 
a year later was made executive vice- 
president of the firm. 


sales 


* * 7. 


MARTIN BETTAN, director of sales and 
engineering for Radio Merchandise 
Sales, Inc., has been elected president 
of the Antenna Manufacturers 
ciation, 

Ben Snyder, of Snyder Manufactur- 
ing Company was named vice-presi- 


Asso- 


INDUS 


dent and Edward Finkel of JFD will 
serve as secretary-treasurer of the 
trade group. 
> > J 

W. WALTER WATTS has been elected to 
the post of vice-president in charge of 
technical products 
for the RCA Victor 
Division of Radio 
Corporation of 
A merica 

He was previous- 
ly vice-president in 
charge of engineer- > 
ing and is assuming re ft 
the position former- 
ly held by L. W. Teegarden who be- 
came executive vice-president of RCA 
last February. In his new assignment 
Mr. Watts will supervise the activities 
of both the Engineering Products De- 
partment and the company’s Tube De- 
partment 

He joined RCA Victor after wartim« 
service as a Colonel and Commanding 
Officer of the Signai Corps Distribu- 
tion Agency and as a Signal 
Procurement Director for which he 
was awarded the Legion of Merit 

+. . + 

SPRAGUE ELECTRIC COMPANY of 
North Adams, Massachusetts is build- 
ing a new plant about 
from West Jefferson, North Carolina 
About 250 workers will be employed 
when the plant reaches full production 
It will be the company’s seventh plant 
... TRACERLAB, INC. is constructing a 
new $100,000 plant in Richmond, Cali- 
fernia to house its Western Division 
The building will contain approxi- 
mately 15,400 square feet and will re- 
place quarters the 
cupied in Berkeley since 1948. The 
building is scheduled for Novembe: 
completion 1. E. MANUFACTURING 
COMPANY is undertaking an extensive 
expansion and modernization program 
designed to double its plant area. Com- 
pletion is scheduled for next May 
OAK MFG. CO. has opened a new fac- 
tory in Elkhorn, Wisconsin to serve as 
a feeder for its Chicago and Crystal 
Lake, Illinois plants. James L. von 
Harz will be in charge of the new fa- 
cility ... LOUIS M. HERMAN COMPANY 
has opened a new branch store in Nor- 
wood, Massachusetts to 
Norwood, Framingham, Brockton, 
Taunton areas. The company handles 
a complete line of radio and television 
parts AEROCOIL, INC. has moved 
into larger quarters at 24 Cliff Street 
in Jersey City, N. J.... The RCA VIC- 
TOR DIVISION has purchased land in 
Findlay, Ohio and will build a plant 
for the manufacture of electronic com- 
ponent parts for radio and TV home 
receivers. The first unit will be in op- 
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service the 


No matter where you live VETERANS! 
or what you are doing now... CIVILIANS! 


Thousands of new jobs in TV are opening up 


1 WILL TRAIN YOU FOR iraist cc ses ‘sets ten 


TELEVISION and Electronics industry. . . enjoy 


A HIGH PAY JOB IN 223. eci tts 


... using the same 
MA. “learn-by-doing” home study 


L. C. Lane, 8.5., 

President: Radio- methods that have helped 
Television Training s of men with 
~~ Wa NO PREVIOUS 

Pierce School of TRAINING! 
tadio-Television 


Oo 
<> GET MORE! LEARN MOF i 
SEARN MORE! VETERANS 
I give you ALL the equipment and e 


nn 7 Ce. to 4 a the 

BETTER PAY jobs in . While train- 

ing, many of my students make $25.00 MY SCHOOLS FULLY APPROVED TO : 
a week repairing Radio-TV sets in their TRAIN VETERANS UNDER NEW G.I. BILL! 


spare time ... start their own profitable if discharged after June 27, 1950— & 


service business. 


MORE EQUIPMENT! CHECK COUPON BELOW! Also approved 
You build and this professiona NT for RESIDENT TRAINING in New York 


ee 
SCREEN TV RECEIVER complete with big - ——e lifies you for full subsistence @ 
picture tube (designed and engineered to take ty RR 4 


any size up to 21-inch). Also all units illustrated. allowance up to $160 per month. 

plus additional equipment! Everything supplied 

complete with all tubes. MAIL COUPON TODAY! 
FREE FCC COACHING COURSE! 


Prepares you at home for your FCC License. Yaad 4 FREE AIDS SHOW YOU «. 
The best jobs in TV and radio require an FCC HOW AND WHERE TO GET A * 


on License. My FCC Coaching Course is given to MBeerrer PAY JOB IN TELEVISIONI .. 
er Supety you at NO EXTRA COST after TV Theory See for yourself how ~ 


and Practice is completed. my simple, practiral 
__BECOME A TV CAMERAMAN! | [abinbwMeiiag 


TV CAMERAMAN & Stupio CouRsE 
(Advanced training for men who have had 
radio & TV training or experience). I train you 
for an exciting, high 
the TV camera. Work with TV stars in TV 


studios or “on location” at remote pick-ups. 
ao woumeters FM-TV TECHNICIAN TRAINING! 
aw meter-Ohmmeter 


My ey ps Lewy = will save you é 
months of training, if you have previous Arm 
orces or civilian radio experience. Complete NO SALESMAN WILL CALL! 
ith kits, BIG SCREEN TV RECEIVER, and 
FREE FCC Coaching Course. 


NEW YORK ROUND TRIP! 


Exclusive! Only RTTA gives you a ROUND TRIP TO 
NEW YORK CITY at NO EXTRA COST! Yes, from any- 
where in the continental U.S. or Canada, I'll pay 
myour way to New York and return after you finish your 
ucomplete Radio-TV course. Get 2 FREE weeks, 50 
ahours of advanced study at our affiliated PIERCE 
4H SCHOOL OF RADIO & TV. Operate modern TV studio and 
im camera equipment, go behind the scenes of New York's 
big Radio-TV centers! (Available only to students en- 
rolled for complete Radio-TV Technician Course.) 


Ld 
t -] 
pay job as the man behind Eg 
a 
So 
* 


Mr. Leonard C. Lane, President 

RADIO-TELEVISION TRAINING ASSOCIATION 
1629 Broadway, New York 19, N. Y Dept. T-9A 
Dear Mr Lane: Mail me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FPREE aids that will show me how I 
can make BIG MONEY IN TELEVISION. I understand I am 


under a0 obligation and no salesman will call 
(PLEASE PRINT PLAINLY) 


NAME. 
ADDRESS 


City. , Se FL 


| AM INTERESTED IN 
00 Radio-TV Technician Course VETERANS! Check here 


RADIO-TELEVISION TRAINING ASSOCIATION GHD PMTV Technician Course for Training under NEW 


Cc & Cc I il 
1629 Broadway, Radio City Station, New York City 19, NY O) TV Cameraman & Studio Course G Bi oO 


LICENSED BY THE STATE OF NEW YORK he me = wererrterriretl | 
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Photo courtesy Herbert Smith (W8AIU), South Euclid, Ohio 


Listen te the story of Brush 
headphone quality 


Try out the best —and judge for yourself why the Brush Model 
BA-206 headphones are best suited for your individual application. 


Acoustically—you'll enjoy the high fidelity and smooth frequency 
response which gives you all the lows and crisp clean highs. 


Electrically — being capacitive in nature, they draw negligible 
power and only require modest driving voltages. Hence, these 
headphones are ideal for monitoring applications— may be used 
in either high or low impedance circuits and are extremely well 
suited for multiple installations. 


Mechanically—you'll find them exceptionally light and comfort- 
able. The advanced design gives your ear a smooth, comfortable, 
air-tight fit which is important for excellent bass response. 


Listen for yourself—and then be surprised at the low cost of these 
superb headphones! Write for bulletin. Brush Electronics Com- 
pany, Dept. UU-9, 3405 Perkins Avenue, Cleveland 14, Ohio. 


] 
BRUSH ELECTRONICS | COMPANY 


| 
formerly 
INDUSTRIAL AND RESEARCH INSTRUMENTS The Brush Development Co. 
PIEZO-ELECTRIC MATERIALS « ACOUSTIC DEVICES | Brush Electronics Company 
MAGNETIC RECORDING EQUIPMENT is an operating unit of 
ULTRASONIC EQUIPMENT Ae Clevite Corporation, 


eration next Spring . . . The addition 
of a new 18,000 square foot warehouse 
has been announced by RADIO MER- 
CHANDISE SALES, INC. The building is 
located at 945 Cortlandt Avenue in 
New York City . . . MANNFRED ELEC- 
TRONICS CORP. has moved to new and 
larger quarters at 21-38 36th Avenue, 
Long Island City 6, New York. The 
new facility offers off-the-street park- 
ing for the company’s’. wholesale 
customers. 


RALPH R. STUBBE has been named as- 
sistant chief engineer of General In- 
strument Corpora- 

tion in line with the 

company’s growing 

emphasis on u.h.f 

television devices. 

He will make his 
headquarters at the 
firm's home plant in 
Elizabeth, New Jer- 
sey. Mr. Stubbe has . 
been connected with such firms as 
Westinghouse, Hazeltine, NBC, and 
Hoffman and will play a key role in 
GI's expanding production of u.hf 
tuners, converters, and other compo- 
nents it supplies to manufacturers and 
the government 

+ > * 
HAROLD 8B. RHODES of Paterson was 
re-elected president of the Radio and 
Television Servicemen of New Jersey, 
Inc. at the fourth annual meeting of 
the association. 

Serving with Mr. Rhodes are: Fred 
E. Berdy, vice-president; J. Palmer 
Murphy, executive secretary-treasur- 
er; and Jerome J. Gelman, counsel. All 
are from Paterson, N. J 

Mr. Rhodes pledged the Associa- 
tion’s continued cooperation with the 
Greater Paterson Chamber of Com- 
merce and the Paterson Better Busi- 
ness Committee during the coming 
year. 

. + * 
NATESA will hold its annual Fall! con- 
vention October 9, 10, and 11 at the 
Morrison Hotel in Chicago. TISA-IIli- 
nois will be the host 

Present plans call for display booths, 
seminars, discussions, banquets, and 
entertainment. John Cecich, vice-pres- 
ident of TISA-lIllinois is the conven- 
tion chairman. 

Further information on this meet is 
available from NATESA president, 
Frank J. Moch, 5908 Troy Street, Chi- 
cago 29, Illinois 

- > 


STANDARD TRANSFORMER CORPORA- 
TION of Chicago and the CHICAGO 
TRANSFORMER DIVISION of Essex Wire 
Corporation have been consolidated 
and will operate under the name of 
CHICAGO STANDARD TRANSFORMER 
CORPORATION. The new firm will re- 
tain and operate all present locations 
and facilities without any contem- 
plated changes in personnel . .. Martin 
Corn has acquired the assets of IN- 
TERNATIONAL CONNECTOR CORPORA- 
TION of Paterson, New Jersey and will 
operate the new firm as CORN ELEC- 
(Continued on page 120) 
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ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION-ELECTRONICS 
by SHOP-METHOD 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


You also 
receive this 
Multitester 


rodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No eztra 
charges. 


FREE! RADIO-tTV BOOK 

AND SAMPLE LESSON! 

Send today for 

National Schools’ new, 

illustrated Book ef Oppor- 

tunity in Radio-Television- 

Electronics, and an actual 

Sample Lesson. No cost— 
no obiigation. Use the 
coupon now—we'll 


T.R.F. Receiver 


Signal Generator  budio Oscillator 
This 

course 

alse offered 
in Spanish 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 


vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Soles, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast dutta, lab- 
oratories and classrooms! 
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and Portuguese 


answer by return 


airmail. 
APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 

Resident and 
Home Study 
Courses Offered! 


LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905 
IN CANADA: 193 E. HASTINGS STREET, VANCOUVER, B.C. 


FIND OUT NOW-— MAIL COUPON TODAY! 


NATIONAL SCHOOLS, Dept. rH-93 
40060 South Figueroa Street 

Los Angeles 37, California 

Send FREE Radio-TV Electronics book and FREE sam- 
ple lesson. I understand no salesman will call on me. 


Mail in envelope 
or paste on 
postal card. 


NAME 
ADDRESS 


CITY ZONE STATE 
(j Check here if released from service less than 4 years ago. 


AGE 


(0 Check here if interested in Resident Train ng at Los Ange'es 


nN 
~ 


Evitiiely Now 


The last word in 


Ae 


PTY SV APAY 


+ 


=. 
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Here’s The One They've All Copied! 
— eee N Oo WwW 
AT NEW 


LOW PRICES Here is another ORIGINAL... entirely NEW UHF TV antenna 
thot for excels anything yet seen! It is a completely balanced 
broad band antenna covering ALL channels from 14 to 82 and 
terminating in 300 ohms with a very low voltage standing 


; wave ratio! Some of the features include: 
TV Avtomar @ Minimum wind resistance, (a double stacked UW-2 offers 
less wind resistance than many single bay antennas). 


M @) D £ L U - 4 @ The UW-2 assumes NO potential difference between itself 


A superb quality UHF antenna and the mast, allowing MAXIMUM lightning protection 


featuring uniform gain with low when the mast is grounded. 
vertical radiation (no ghosts 


300 ohm terminal impedance @ COMPLETELY FREE of insulotors and their offending results. 


12%12x15 inch : a 6 . . . 
moseures 12x 12x15 Inches @ Excellent directivity, single lobe horizontal field pattern, 


470 to 850 MC. 


eer oF THE RADIART corporation CLEVELAND 13, OHIO 


VIBRATORS e@ AUTO AERIALS e@ TV ANTENNAS eo ROTORS eo POWER SUPPLIES 
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OFFICIAL 
FUSE 


LITTELFUSE 


Littelfuse 1953 TV Fuse Guide enlarged to include latest models 


Both New - Both Needed 


Littelfuse new One Call Kit altapted to include fuses being used in latest tiilidets 90 out of 100 times one call 
is all. Littelfuse Inc., Des Plaines, I. 


PROFESSIONAL 
AUDIO 
EQUIPMENT 


PICKERING CARTRIDGES... 


are the choice of audio engineers throughout the world. They are universally 
acclaimed because of their high output, wide range performance and low distortion. 
They are used wherever a fine cartridge is required in radio stations, recording studios 
and for purposes of quality control by leading record manufacturers. 


MODEL 410 AUDIO INPUT SYSTEM... 


is designed to provide o complete audio control center. Model 410 may be used 

in any high quality playback system. Three input channels are provided—one for 
magnetic cartridges and 2 “flat” channels for other audio circuits. A 3-position 
equalizer network is built into the magnetic cartridge channel and provides accurate 
equalization for LP, AES and 78 rpm recording characteristics. Separate bass and 
treble controls are also provided. These are of the step-type and permit bass and 
treble adjustments in 2 db increments. The tone control circuits are intended to 
compensate for record characteristics and for listener-envir * acoustical 
conditions. They are not intended to P te for amplifier and/or loudspeak 
deficiencies. Model 410 is intended for use with the highest quality professional type 
playback equipment. The output of the Model 410 is fed from a cathode-follower 
cirevit and will work into any high quality audio or line amplifier having a high 
impedance input. It may also be used with a transformer for the purpose of feeding 
© 500 ohm line. Because of its flexibility, low noise and low distortion level, it is ideally 
suited for bridging and monitoring purposes and for critical listeni licati 


s.°rr 


THE MODEL 190 ARM... 


is designed primarily for use with microgroove 
records. its design has been recognized by 


MODEL 132E RECORD 
COMPENSATOR... 
. designed to be used in conjunction with a 


MODEL 230H EQUALIZER-PREAMPLIFIER .. 


is unique in its accuracy of equalization and 


leading audio engineers as that which 
incorporates all of the desirable tracking 
characteristics. Analysis has shown that for 
maximum performance with LP records the 
vertical mass of the moving arm element must 
be held to a minimum and further, that the arm 
must be counterbalanced about the vertical 
axis This permits minimum stylus or tracking 
force and provides maximum record life 

The Mode! 190 Arm embodies these al! important 
features necessary for proper microgroove 
record playback 


frequency response. The intermodulation 


it is intended for use with high quality 

amplifiers having gain and tone controls 
When used with the Pickering Model 132E 
Record Compensator the 230H is ideal for 


applications requiring accurate low noise 
and distortion free playback 


distortion is .2 per cent at normal output level 


radio station and recording studio use and for 


———_ cartridge preamplifier such as the 
Pickering 230H of any preamplifier which 
provides 6 db per octave bass boost. Six 
playback positions are incorporated 
1—European 78 rpm Records 
2—Victor 45 rpm and Decca 78 rpm Records 
3—No high frequency roll-off, 
$00 cycle turnover 
4-—Ali Capito! Records, new Victor 33%, 
Audio Engineering iety Curve 
$—Columbia, London and most LP Records 
6—To remove the hiss from old noisy records 
Precision elements are used in its construction 
to give accurate compensation. The 132E is 
inherently a low distortion R-C device 


PICKERING PROFESSIONAL AUDIO EQUIPMENT 


br lhose whe can pean lhe difference 


...Demonstrated and sold by Leading Radio Parts Distributors everywhere. 
For the one nearest you and for detailed literature, write Dept. C-2 


@ P IChKERING and company incorporated « Oceanside, L.I., New York 
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why it pays 
to sell... 


allie nce~ 


TENNA*> ROTOR 


Manval control. 
Shows antenna direction. 


Model No. U-83 
Fully automatic. 
Set it and forget it! 


Complete new styling—modern-—with 

new eye appeal. See how both manual 

and automatic models have been improved More powerful pre-selling than 

outside and inside. And remember, only ever—TV, magazines, newspapers. 

Alliance has the rotator that’s fully automatic! Sound reasons why Alliance Tenna-Rotors 
will continue to be the profit line for 


you! Better check your stock right now. 


OVER ONE MILLION ALLIANCE TENNA-ROTORS HAVE NOW BEEN MADE 
ALLIANCE MANUFACTURING COMPANY, ALLIANCE, OHIO 
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~ DROWEN THE NOE 
APE CONVERT 


GREATER POWER 
GAIN 


LESS NOISE 
FACTOR 


—~ 
é TUNE 


Sian 
SF me “FACTS 
from one of America’s 


| | d etal leading, independent research laboratories 
proved the WALSCO Imperial wii! 
out-perform all other UHF converters... 
anywhere! 


Average Power Gain | Average Noise Factor 
oB8 oB8 


650 | 800 | 500 | 650 | 800 
mec mc me mc mc 


WALSCO Imperial 0} 95 | 95 | 15.0 


Converter A 0} 54 |3.5 | 185 


Converter B 0} 65 | 5.0 | 18.0 


WRITE FOR COMPLETE INFORMATION 


WAUSG) Ele QOMIS COMPU RATIO 


3602 Crenshaw Blvd. « Los Angeles 16, California 


THE FAMED LC-1A SPEAKER—for years 
the measure of perfection among users 
of professional-quality equipment. 
Now, more brilliant than ever with 
RCA’s INTERMATCHED High-Fidelity. 
Now, cleaner than ever with Acoustic 
Domes on low-frequency cone Disper- 
SION VANES On hi-frequency speaker. 


DE LUXE AMPLIFIER——‘‘power- 
proportioned” to the exact re- 
quirements of RCA INTER- 
MATCHED High-Fidelity equip- 
ment. An unusual combination 
of power and balance for the 
most discerning high-fidelity 
enthusiast. 


RCA Intermatched High-Fidelity 
A New Idea in Extended-Range Sound 


Now Hear high-fidelity as you've never 
heard it before—the thrilling exteaded- 
range reproduction of RCA’s new INTER- 
MATCHED High-Fidelity Systems. 


Here is truly fine reproduction at every 
price level. Here is equipment designed 
all the way through to offer the finest in 
high-fidelity sound. 

INTERMATCHED RCA High-Fidelity 
equipment offers you—for the first time 
ever—a wide selection of units designed 
to meet the music lover's needs, Inter- 
matching lets you buy a fine—but rea- 
sonably priced— RCA system Now, and 
progress to the finest—without fear of 
mismatching at any stage. Or you can 
buy the finest now with the assurance 
that all components are engineered to 
work as a system. 

RCA —with its great background in 
all phases of professional-quality sound 
—has built into its intermatched line a 
combination of thorough engineering 


and thorough understanding of good- 
music reproduction. Only RCA can 
offer you equipment so thoroughly inter- 
matched that you can interconnect any 
RCA components you choose—merely 
by plugging one unit into another. 

Now, ask your local RCA Electronics 
Distributor to let you hear true, high- 
fidelity through RCA’s INTERMATCHED 
High-Fidelity Systems. 


RCA INTERMATCHED CABINETS 

Fine furniture—fine, high-fidelity units—styled 
to the requirements of RCA INTERMATCHED 
High-Fidelity System. 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT. 


@Tmks. 
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CAMDEN. HJ. 


FULL-FUNCTION PRE-AMPLIFIER 
—carefully engineered to match 
RCA's DeLuxe 10- and 20-watt 
amplifiers—includes equaliza- & 
tion for four types of recording 
characteristics —four input selec- 
tor positions—volume control— * 
bass and treble controls 


RCA INTERMATCHED SPEAKERS 


FOR FULL DETAILS AND ADDRESS OF 
YOUR LOCAL DISTRIBUTOR MAIL COUPON NOW 
momomtte 
RCA Engineering Products Dept. 221U, 
Building 15-1, Camden, N. J. 


(0 Please send me your new booklet on RCA Inter- 
matched High-Fidelity Equipment 


© Please send me information on RCA Victor 
High-Fidelity “Victrola"® phonographs 
Address__. 


one State 


City. 


a ; " @ AC & DC volts: 

i : a 0-5, 10, 100, 500, 
PAS “ L ees oe : 1000 V (30 KV with 
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Fig. 1. 
nel tuner. 
the u.h.f. coil strips. 


The new Standard Coil 82-chan 
The front subchassis contains 
The tuner is about 


two inches longer than the 13-channel 
model and has the same width and height. 


ifs 


ITH the rapid spread of u.h.f. tele- 
Wisin a large variety of convert- 

ers, plug-in strips, and similal 
devices have appeared on the market, 
all designed to allow v.h.f 
to operate on the new channels Some 
of the manufacturers have even built 
various types of u.h.f. converters into 
their receivers and a few are using a 
combination u.h.f.-v.h.f. tuner, consist- 
ing of continuously-tuned u.h.f. and 
switch-tuned v.h.f. 

The latest development in tuners is 
actually the first true 82-channel step 
tuner, allowing the viewer to switch 
u.h.f. and v.h.f. channels with the 
same facility and accuracy 

The new Standard Coil Products Co. 
82-channel tuner is the result of an 
extensive development program and 
contains many unique features. Using 
three tubes and a mixer crystal, this 
unit provides as much sensitivity on 
u.h.f. as on v.h.f., with excellent noise 
factors on both bands. Only slightly 
larger than the company’s v.h.f. tuner, 
both u.h.f. and v.h.f. coil strips can be 
removed simply, and the entire drum 
assembly can be taken out for servic- 
ing without unsoldering or unscrewing 
anything 

As can be from Fig. 1, the 
tuner consists essentially of the v.h.f 
chassis and drum with the u.h.f 
tion in front of it. The v.h.f. portion 
uses a 6BZ7 in a cascode r.f. ainplifier 
and a 6U8 as a triode oscillator and 
pentode mixer. Twelve 
strips tune in the v.h.f 
produce the if. signal. An improved 
cascode circuit permits better a.g.c. 
control over that stage and thus re- 
duces the danger of overloading in 
strong signal areas. The u.h.f. portion 


September, 1953 


receivers 


seen 


sec- 


sets of coil 
channels and 


WALTER H. BUCHSBAUM 


Television Consultant 


RADIO & TELEVISION NEWS 


Complete description of the new turret tuner for both 


uh.f. and v.h.f. reception, including service data. 


6AF4 or 6T4 The 
u.h.f. input is obtained through a built- 
in high-pass filter and then a double- 
tuned r.f. bandpass network. A 1N82 
crystal mixer, mounted in a special 
socket at the top, provides the i.f. out- 
put signal from the u.h.f. tuner sec- 
tion. This i.f. signal is coupled to the 
v.h.f. section through a short shielded 
cable and plug. The r.f. bandpass net- 
work and oscillator tank circuit is 
switched through a set of eight coil 
strips, each containing the circuits for 
ten channels. Individual u.h.f. chan- 
nels are tuned in through a 3-section 
concentric ceramic rotor which changes 
bandpass and oscillator frequencies as 
required. A fine tuning adjustment is 
provided for both v.h.f. and u.h.f., 
mounted on the same shaft but con 
sisting of two different condensers 
The u.h.f. oscillator tube is mounted 
on a slanted portion of the u.h.f. sub- 
chassis to help shorten leads 

The v.h.f. and u.hf. antenna lead- 
ins are brought to different terminals 
in the model shown in Fig. 1, but a 
coupling transformer will probably be 
used in later versions. All power con- 
nections are made to the v.h.f. chassis, 
and a simple plug and two wires bring 
heater and “B-+-” over to the u.hf. 
chassis. This permits separate align- 
ment and assembly 

As can be seen from Fig. 1, two 
different detent springs control the 


uses a oscillator 


motion of the u.h.f. and v.h.f. drums 
When the v.h.f. drum turns, the u.h.f 
drum stands still, but the ceramic ro- 
tor inside the u.h.f. chassis turns on 
the same shaft as the v.h.f. drum. To- 
gether with an ingenious internal cam 
arrangement, this permits very simple 
knob presentation. In effect, the cus- 
tomer simply turns the inner knob to 
tune the digits and v.h.f. Channels 2 to 
13. When a u.hf. station is selected, 
the outer knob is turned to show the 
tens. Thus, when Channel 24 is de- 
sired, the outer knob is set to 2 and 
then the inner knob is turned to 4. The 
numbers on the knob are so arranged 
that Channels 2 to 10 appear in one 
window while Channels 11, 12, and 13 
appear both in the v.hf. and uh 
window. Channel 14 appears only in 
the u.h.f. window. Tuning from Chan- 
nel 13 to 14, or from Channel 83 to 
Channel 2, requires only a single turn, 
the internal changes being made au 
tomatically by the special cam. This 
mechanism is described in more detail 
later, but as far as the customer is 
concerned it really simplifies tuning 
tremendously 

When the u.h.f. channels are tuned 
in, the v.h.f. oscillator is disconnected 
and a special i.f. coil strip is switched 
into the v.h.f. circuit. This changes 
the 6BZ7 into a 41-me. or 21-mc. am- 
plifier and the pentode portion of the 
6U8 operates as an if. stage. Because 


35 


Fig. 2. 


of this unique arrangement, the u.h.f 
sensitivity of this tuner is practically 
the same as for v.h.f 

The outermost shaft serves as fine 
tuning adjustment just as in present 
Standard Coil tuners. In Fig. 1, the 
friction drive for the fine tuning con- 
trol can be seen together with its “off- 
center” shaft. Both the u.h.f. and v.h.f. 


Top view of the tuner showing the various adjustment points. 


See text. 


fine tuning rotors are mounted on this 
shaft. Both consist of a dielectric which 
moves between two stator plates. In 
the v.h.f. chassis the fine tuning stator 
plates are part of the local oscillator 
and mounted directly on that chassis 
For u.h.f., the fine tuning uses a por- 
tion of the oscillator condenser plates 
which protrude outside the u.h.f. coil 


Fig. 3. Complete schematic diagram of the 82-channel Standard Coil tuner. 
At the lower left is the u.h.f. oscillator; lower right, the i.f. coil section. 


RON CORE 4 
CHANNELS 
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plates. In effect, the fine tuning is 
then in parallel with the ceramic ro- 
tor inside the drum. 


Circuit Analysis 


The complete circuit diagram of the 
tuner is shown in Fig. 3. The upper 
portion consists of the v.h.f. section 
which features balanced 300-ohm in- 
put with a tunable if. filter. This filte 
is contained in the small shield can 
at the left in Fig. 2. The 6BZ7 is con 
nected in a series-type cascode circuit 
requiring 240 to 260 volts “B+”. Cur- 
rent drain from this “B+” varies from 
20 to 30 ma., depending on channels 
used. As in previous Standard Coil 
tuners, the antenna input coil is 
switched, permitting good bandwith 
and impedance match for each chan- 
nel. To avoid overload under exces- 
sively strong signals, the first cascod 
stage is controlled by a.g.c 

The 6U8 mixer and oscillator repre 
sent some improvement over the olde 
dual triode (6J6) in that the pentod 
mixer gives considerably more conve: 
sion gain while the triode section acts 
as a conventional oscillator. The pen- 
tode operates at the higher “B+” 
(240-260 v.) while the oscillator uses 
145 to 155 volts. The current required 
from this “B-+-” varies between 12 and 
17 ma. As in previous Standard Coil 
tuners, the r.f., mixer, and oscillato: 
coils are mounted on a 
plate, and the oscillator coil is slug- 
tuned. The oscillator tuning slug can 
be adjusted from the front of the tu- 
ner just as in the v.h.f. models, but 
this time a longer tool must be used 
since it has to pass through the 


bias 


single coil 


u.h.f 
chassis. Power connections to the tune 
are made through a set of terminal 
lugs at the rear of the v.h.f 

The tuner described here is designed 
for 21-mc. if. The same tuner is als¢ 
available for 41-mc. and is identical ir 
all respects except for the if. and 
oscillator coils 

At the lower left of Fig. 3 is the 
u.h.f. circuit. The 300-ohm input goes 
through a high-pass filter which at 
tenuates all frequencies below 470 m« 
Coils Lx» and L., are small diameter 
air core coils and condensers C™ and 
C,, are part of an assembly of silver- 
plated metal and dielectric strips riv- 
eted together 

The u.h.f. r.f. bandpass 
consists of an input coil L 
coupling condenser formed by three 
plates and the ceramic rotor blade 
The center plate of this condenser is 
grounded, keeping the total capacity 
quite low. L.» and L, form a tapped 
coil arrangement tuned to match the 
impedance of the 1N82 crysta! mixer 
to the r.f. bandpass network. The os- 
cillator signal is coupled to L., through 
a small piece of wire. 

The u.h.f. oscillator uses a series- 
resonant circuit between plate and 
grid of the 6T4 (or 6AF4) tube. The 
center of this series circuit is a con- 
denser whose plates are part of thi 
u.h.f. coil strip and which is tuned by 
the ceramic rotor and the fine tuning 
control. The dotted section marked 
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section 


network 
and the 


“D” represents all the components 
which are part of each u.h.f. decade 
coil strip which is switched for every 
ten u.h.f. channels. 

Stationary adjustments which are 
tuned for all u.h.f. channels include 
the r.f. bandpass condensers C, and 
C., and trim- 
condenser wires 
‘R.F a small 

which is the 


a split-stator oscillator 
The twisted 
Coupling” form 
adjusted at 


mer 
marked 
condense! 
factory 
The dotted box 
im of Fig. 3 
me. if. coil section, 
Swi ‘ during u.h.f. operation 
Th contact numbers on section “C” 
correspond to the spring contacts made 
by the v.h-f. coil plates “A” and “B.” 
When u.h.f. channel is switched in 
coil ”’ is depressed and con- 
nect the stationary v.h.f 
At ime time thes« 
iy from the v.h.f 


onents 


marked “C” on the 
represents the 21- 
which is 


t¢ } n 


springs 
springs are 
coil plates 
he com mounted 
in the circuit 
and L 

the output of 
grid of 


network 


form a transformer 
the u.h.f. crys 
the cascod 
consisting ol 
issociated condensers and 
double-tuned broadband 
between the output of the cas- 


ind the input of the 6U8 pentode 


i.f. amplifier 

ike the place of 
coil By leavin 

oper 10 la voliag in cach 

v.h.t 


contact 1 101 ! he 33,00 


Same tim 

-ohm 
145-volt 
on the plate of the 
u.h.f ” and he 
leads I l li ry n ins ofl 
choke i 800-nupfd 
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resisto! places 


ate! 
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Mechanical Features 
Height 
are ipp 


previous v.hul 


and width tune! 


oximately the 


new 
same as fol 
models, but the length 


been increased about 2 inches 
1] depend on the 


individ 


aft dimensi v1 
cabinet and cha 
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shows the location of all 


sis designs ol 
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tuning for each 
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Fig. 4. The tuser drum. 
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Fig. 5. Three strips from tuner. 


and, next to it hidden by the 


.f. antenna line, is the slug-tuned 
output coil 
The smaller 
tains all u.h.f. circuits 
from Fig. 1, the u.h.f 
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Under chassis view of the tuner with drum removed to show the switch springs. 
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Over-all view of the Gately “Super Horn.” 


Gately Development Laboratory 


Construction details on a reasonably-priced enclosure which 


is designed to accommodate either 12-inch or 15-inch speakers. 


OOD MUSIC reproduction requires 
that the product of the low and 
high frequency cut-off points must 

be approximately 600,000; that is, 40 x 
15,000 eps. Some modern source ma- 
terials cover this range. Electronic 
components have been developed to 
handle this range with low harmonic 
and intermodulation distortion. How- 
ever, a satisfactory loudspeaker and 
enclosure that will do justice to the 
available material is the most expen- 
sive part of the phonograph reproduc- 
ing system. A satisfactory, reason- 
ably-priced enclosure, designated as 
the “Super Horn,” has been developed 
to be used in conjunction with many 
of the better speaker systems to ob- 
tain good bass reproduction. 

Attaining reproduction down to 40 

cycles must not be accomplished with 
increase in distortion or at the ex- 
pense of power handling ability of 
the system or transient response. 
Power handling of the extremely low 
bass tones can be accomplished only 
by moving large masses of air. A sin- 
gle 12-inch or 15-inch cone can not 
move the large masses of air required 
at low frequencies, unless the imped- 
ance of the air is properly matched to 
that of the mechanical vibrating sys- 
tem. Of course, a large number of 
12-inch speaker elements, each oper- 
ating at very low amplitude can equal 
the performance of a single speaker, 
properly loaded, but the resulting cost 
of multiple high-quality speakers and 
a cabinet to house them is _ prohibi- 
tively high. One means of properly 
loading a single speaker is to place it 
in an exponential horn. If the horn is 
correctly designed, it serves as a 
transformer to match the impedance 


of the air which is to be moved to the 
vibrating system. However, a_ horn 
which is designed to reproduce low 
frequencies satisfactorily must have a 
low rate of flare and a large mouth 
area. The basic horn equation is 
A A.e™ 
area at any point along 
horn axis 
A, area of throat of 
; distance along 
horn 
4 7 f./ec constant denot- 
ing taper rate of horn 
cut-off frequency of horn 
velocity of sound in air 

The mouth area of the horn should 
equal approximately the area of a cir- 
cle whose diameter is 1/7 times the 
wavelength of the lowest frequency to 
be reproduced. For a horn having a 
theoretical cut-off at 40 cycles the 
area of the horn should double every 
18 inches and the mouth should have 
an area of approximately 8400 square 
inches. If the horn is to be used with 
a 12-inch speaker which has an effec- 
tive cone area of 75-square inches the 
horn would be approximately 10') feet 
long. 

The physical length of a horn may 
be reduced by folding it. However, 
this folding process must be done in 
such a way as to prevent the produc- 
tion of standing waves within the 
horn. These standing waves impair 
the transient response of the system 
and introduce peaks and valleys in the 
response curve. The length of the 
horn can be reduced by designing it so 
that it may be placed in the corner of 
a room so as to use the walls and floor 
as extensions of the horn. Fig. 1 
shows a “Super Horn” with front grille 


where: 


horn 
axis of 


demonstrating its adaptability to either 
modern or traditional decorative schemes. 


assembly removed, mounted in a cor- 
ner of a room, and illustrates how 
images of the horn mouth are formed 
by the floor and walls of the 
Images /J,, J,, and J, are real images, 
while J, and J, are virtual images. The 
existence of these images can be 
easily proved by setting up three hand 
mirrors in a mutually perpendicular 
configuration so that they represent 
the walls and floor of a room. Insert- 
ing a small piece of paper in the posi- 
tion the horn mouth would normally 
occupy will quickly illustrate the man- 
ner in which the acoustic images are 
formed. 

The “Super Horn” (Patents Pend- 
ing) was designed to include all! the 
previously mentioned criteria, and yet 
be small enough to fit into the corner 
of the average living room. The total 
fold of the horn is only 90°. The fold 
is accomplished by use of panel 1 (see 
Fig. 1) which is arranged at 45° to the 
original path of sound from the throat 
Since the angle of incidence is equal 
to the angle of reflection, any acoustic 
reflections must pass out the horn 
This 45° arrangement of baffle 1 ma- 
terially reduces the possibility of stand- 
ing waves 

The enclosure greatly increases the 
air loading on the cone of the speaker 
at low frequencies. This may be proved 
as follows Reduction of bass 
nance of a speaker can be accom- 
plished in one or both of the following 
ways. (1) Increasing the compliance 
of the cone suspension and/or (2) 
adding mass to the cone either in the 
form of cone material or increased air 
loading. The reduction of resonance 
by addition of mass as a function of 
the mass is expressed by the following 
relation: 


room. 


reso- 


M. - 
F2 


where: F,» effective resonance of 
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the cone with 
added (cps) 
mass of cone 
mass added 
free-cone resonance of 
speaker 


mass 


(grams) 


A _ typical 
free-cone 


12-inch speaker having a 
resonance of 54 cps and a 
cone mass of 50 grams will have its 
reduced to 38 cps when 
The air load 
infinitely-baffled speaker 
In accordance with the 


resonance 
ir lis enclosure 
12-inch 
5 grams 
relation given previously the increase 
loading is approximately 36 
ams. This increased air loading re- 
duces the 


necessar\ motion ol the 


speaker for a given power output and 
I | I 


thus reduces distortion due to non- 
line u ion and non-linear air 
Placing the 


infinite 


same speaket 
in an baffle of the same cubic 
content ; } Su) Horn 
tne resonan i Cps due to the 
behind the 
a speaker can radiate 
only down to its resonant fre- 


raises 


stiffness ol the cavity 
speaker Since 
powell 
quency, it is indicated that the 
Horn ie range of the 


svsten DV 


oeupei 


speaker nearly an octave 
same cubic 
allv-enclosed box (from 61 

No tuning, porting, or 
other ric é ed to extend the 
range of the Horn,” 


as this would tend to spoil the tran- 


obtainable in the 


apparent Supe 


sient response of the enclosure. Acous- 


tic damping on the speaker cone is 
greatly increased by the improved air 
loading. This is illustrated by Figs. 3 
ind 4. Fig 
frequency curve of a 
in a “Super Horn,” 


ance curve” 


} shows the impedance vs 
12-inch speaker 
while the “imped- 
for the same speaker in a 
well padded infinite baffle of the same 
cubic content is shown in Fig. 4. The 
reduction in amplitude of the resonant 
peak is evident. The suppression of 
this peak indicates clearly the in- 
creased acoustic damping afforded by 
proper impedance matching 
the air of the room and the cone of 
the sp aker 


between 


The ultimate test of any reproducer 
is the listening test. AB comparisons 
with vented enclosure and infinite baf- 
fles of the same cubic content clearly 
show the advantages of this design 
and its effects on damping and the re- 
sultant increased bass range. The in- 
creased power handling ability of the 
speake considered as an in- 
tegrated whole, is immediately no- 
ticeable on high-level organ pedal 
Bass transients such as plucked 
strings or tympani are cleaned up and 
move up and down the scale as in- 
tended. This is due to the increased 
damping and non-resonant 
of the baffle. 

The dimensions of Horns” 
designed for 12- and 15-inch speakers 
are shown in Fig. 5. Home construc- 
tors are cautioned to use *%-inch wood 
and to screw and glue all 
joints. This can best be done by fas- 
tening glue strips to the top so that 
screws can be run into them from each 
side. Speakers can be best fastened 


system 


tones 


characte! 


‘Super 


secul ely 
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by installing anchor nuts on the front 
panel, and running screws through the 
mounting holes in the speaker into 
the anchor nuts. This eliminates the 
danger of rupturing expensive loud- 
speakers which can result when using 
a stud system of mounting. A finished 
15-inch “Super Horn” is shown in Fig 
2 with top and grille cloth frame 
assembly removed. This indicates the 
relative positions of the internal baf- 
fles. A photograph of a “Super Horn 
in a typical home installation demon- 


strates facing page) how, al- 
though the cabinet itself has the clean 
lines which characterize modern fur- 
niture design, it fits in with period- 
type furniture and decor. 


(see 
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Fig. 1. Manner in which the walls and 
floor form images of the horn mouth. 


Fig. 2. Grille cloth frame assembly and 
top removed to show internal baffles. 
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Fig. 3. Impedance vs frequency curve of 
12” speaker in “Super Horn” enclosure. 
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Fig. 5. Dimensions for “Super Horn” enclosures to house 12- and 15-inch speakers. 
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Fig. 4. Same speaker as Fig. 3 in enclosed 
box of same cubic content as “Super Horn”. 
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amplification 
with 


to 
sO 
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ca 


various features of their 


Over-all view of amplifier chassis. 


Parts 


placement is deliberately roomy in order 
io eliminate overheating and hum pickup. 


The power supply chassis measures 10” x 
12” x 3” and is separate from amplifier. 


By LLOYD B. HUST 


Triodes versus pentodes? Here’s one answer. This 50-watt 


amplifier uses four beam power tubes—two connected as 


triodes, two as tetrodes—in 


HE range of development in the 
field of audio frequency amplifica- 
tion is of such tremendous 
at sometimes methods of 
and various systems 
the claims made them, tend 
be rather confusing to the lay per- 
n. In fact, the proponents of dif- 
rent audio systems themselves often 
nnot agree the value of the 
systems. Per- 


scope 


various 


for 


as to 


haps the longest and most bitter feud 
has been between the advocates of tri- 


odes 
clique which claims that 


te 
1 
th 


ac 


so 


“Rp 


the 
pentodes or 
trodes are superio1 It is not in- 
nded in this add fuel to 
e flames of contention, but rather to 
knowledge that both have 
me good points in their favor. The 
CA Receiving Tube Manual” states: 


for power amplifiers versus 


article to 


sides 


“Power tubes of the triode type 
in class A service are character- 
ized by low power sensitivity, low 
plate-power efficiency, and low 
distortion Power tubes of the 
pentode type are characterized by 
high power sensitivity, high plate- 
power efficiency ind relatively 
high distortion. Beam power tubes 
such as the 6L6 have a still high- 
er power sensitivity and efficiency 
and have a higher output 
capability than triode or conven- 
tional pentode tubes.” 


powel! 


These facts have limited the use of 


triodes generally to amplifiers of rela- 


40 


push-pull parallel circuit. 


tively low but low 
while pentodes, including beam power 
tubes, have used in public ad- 
dress work and other applications 
where the highest fidelity is not of 
the greatest importance. This seems 
to substantiate the claims of the tri- 
ode supporters that if one desires an 
amplifier of really “high quality” he 
must use triodes. The other faction 
points out that in order to have real- 
ism in the reproduction of music, cer- 


power, distortion, 


be en 


tain passages call for surges of power 
in a range beyond that which can be 
economically supplied by triodes. In 
all probability the feud will never 
settled, but there compro- 
mises which may satisfaction to 
the advocates of each type such 
compromise is a 
both types of tubes, but in such a way 
that the advantages of each type can 
be realized, without the attendant dis- 
advantages 

This 


be 
are some 
give 

One 
which 


system uses 


called 


discussed by 


system is “extended 
class A” and is Howard 
T. Sterling in his article “Tube Appli 
cations in Amplifier Design” which ap- 
peared in the May, 1951 the 
RADIO-ELECTRONIC E-NGINEERING edition 
of Rapio & TELEVISION News. In this 
type ol four powell 
tubes connected and 
two in a push-pull par- 
used. The bias 
under conditions 
tetrodes are cut off 
the same as if a 
amplifier were being 


issue of 


operation beam 


two as triodes 


as tetrodes 
allel arrangement are 
voltage is such that 
of low powet the 
and the effect is 


Straight triode 


when 

such a level 

peaks of power are required 
conduct and 
requirements ol 

tubes 


However 
reaches 


used 
age 
todes satisf 
powe1 the 
The are operated such 
conditions that at no time thei: 
take them off the straight 
the characteristic 


ampliner. 
unde 
does 
operation 
portion of 
Voltage and current 
807’s connected in such a system 
follows plate voltage 1 
voltage, — 45: screen voltage, 30¢ 
signal plate current, 110 ma 
only conducting); maximum signal 
plate current, 256 ma. (all con- 
ducting); power output, 47.5 watts 
The amplifier to be described in this 
article this mode of ope: 
and the extended class A feature 
not introduce any problems which can- 
not be solved by the worker. 
It is necessary, for best results 
match the tubes, but that is 
with every high-quality amplifier. 
Tube types are not critical, and 
though the author used 807's as 
put tubes, many other types are 
able, including 6AR6’s and 5881's 
The amplifier and power supply a1 
built upon separate chassis, each 1( 
x 12” x 3”. This method of 
tion eliminates many 
makes testing very 
course, it would be 
the power supply on the 
as the amplifier but precautions 
would have to taken to guard 
against hum. The separate power sup- 
ply method has the adv: 
that the power supply can be 
experimental 
equipment if desired 
It will be from 
diagram of the amplifier, 
it is actually a modified 
type circuit. Some 
have 


curve 

requirements tor 
are 
grid 


Zero 


as 


(triodes 


tubes 


uses ation, 


ac CS 
careful 
the case 
al- 


out- 


sult- 


construc- 


proble ms and 


convenient Ul 
to build 


same chassis 


possible 


be 
also 
purposes wi 


the schen 
Fig. < 
Williar 
rather important 
made 
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seen 


changes been from the 


original Williamson circuit, however. 
First, it will be noticed that the cou- 
pling between the first stage and the 
inverter is not direct coupling as in 
the Williamson circuit. This change 
was made in the interest of stability, 
particularly to obviate any unbalance 
developing in the circuit due to aging 
of the tube. 

The phase-inverter circuit used 
here can be thought to consist of three 
resistive elements in series, as is illus- 
trated in Fig. 1. The first element 
consists of the 22,000 ohm plate-load 
the of the 
plate resistance of the tube plus the 
bias resistance; and the third consists 
of the 22,000 ohm cathode-load re- 
sistor. This arrangement allows the 
biasing circuit to act part of the 
tube resistance, and the only two ele- 
ments which affect signal balance will 
then the two 22,000 ohm resistors 
Once these resistors are matched, the 
circuit will remain in balance, despite 
tube aging. The resistor, R; in 
Fig. 2, is shown 3900 ohms. This 
value is not critical, but it have 
some bearing on the signal balance as 
it will be seen that R; and R, act 
voltage divider far the 
concerned. If it is 
that the signal voltage across R 
the same that then the 
value of R; can be changed until the 
two signal voltages are equal. R; may 
range anywhere 2000 ohms 
and 5000 ohms. 

As in any 
amplifier, it 
load 


cult 


as 


resistor; second consists 


as 


be 


bias 
as 


does 


as a 
signal 
found 
is not 


as as 


voltage is 


as across R 


between 


high-quality, push-pull 
to match the 
the cir- 
should 


is necessary 
on 
This means that R 


side of 


and R 


resistors each 


and R,,.. Two 


re- 


be matched as should R 
watt resistors were used load 
sistors to minimize changes due to 
heating. The ones used by the author 
are Ohmite 10% pairs olf 
which were carefully matched from a 
number of If the builder 
does not have equipment for matching 
is suggested that he 
precision units for R,, Ry, R 


as 


resistors, 
resistors 
resistors, it 


use 


and 


Although we often hear of the im- 
portance of matching load resistors in 
a push-pull circuit, little, if anything 
is said of the importance of matching 
coupling condensers. Although this 
may not as important the 
matching of resistors, it does have im- 
portance if good over-all balance is to 
achieved in the amplifier. Con- 
densers may differ in capacitance over 
a fairly wide range without too much 
effect at high frequencies, but at low 
frequencies, considerable unbalance 
may Let take the of 
the condensers C, and Cy, of 
which is in one side of the push-pull 
circuit. Let us assume that these two 
condensers have a tolerance of 20° 
which is common. Let us also assume 
that C, varies 20° in the positive di 
rection and C, in the negative 
tion the same amount. The 
capacitance for C, would then be 3 
ufd., and C, would be .2 g#fd. The 
actance unbalance at high frequencies 
would be important at 
high frequencies the capacitive react- 
However, a few simple 
show that at a fre 
20 cycles, the reactance of 
about while 


be as 


be 


occur us case 


each 


direc 
actual 


re- 


not because 


ance is low 
calculations 
quency ol 
Cc, would be 


us 


26,500 ohms 
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TUBE RESISTANCE F 3 


: 
Le GRO OF V2e 


AND BIAS RESISTOR 3 


Fig. 1. How the inverter tube operates. 


that 
39.800 


of C be 


ohms 


would approximately 

This difference of over 
13,000 ohms would cause considerable 
signal unbalance at 20 Al 
though it is unlikely that this extreme 
difference would exist with condensers 
chosen at random, it is entirely pos 
and even much smaller differ- 
ences in capacitance can be important 
at low frequencies 

Although the average experimentet 
does not possess equipment for match 
ing in most 
cases he can get this done at no cost 
In most cities of medium or large size 
ihe high school laboratories will have 
capacitance and resistance bridges and 
those in charge of this equipment are 
usually willing to perform the service 
of matching a few pairs of resistors 
and condensers. In the smaller towns 
where the local high school does not 
have such equipment, one can usually 
make contact with the local telephone 
maintenance engineer Even small 
telephone companies have accurate 


cycles 


sible, 


condensers accurately, 


Fig. 2. Schematic and parts list covering the amplifier section. Quality parts are used throughout to insure good performance. A cable con 


nects this chassis to the power supply. Two Jones six-prong plugs are 
eliminated by extending the wiring. cabled, 


required for this cable. 
between the amplifier and power supply. The four-prong socket is for connecting a preamp. 


One pair of sockets and plugs could be 
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470 008 
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200 ohm wirewound pot 
R R R 100 ohm, 1 w. + 
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R28 


TO weaTERs e+ 


R29 


4B ro neatens 
°8 so! 
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AAA, 


_R 1000 ohm 


100 ohm wirewound pot 


1 w. res 


7500 ohm, yw 
5000 ohm, 5 w 


res 
wirewound res. 
5000 ohm wirewound pot 
1000 ohm, 5 w. wirewound res 
ie OS wfid., 600 v. cond 
500 fd. mica cond 
20/20 pwfd., 450 v. elec 
fd., 430 v. elec. cond 
25 ufd., 600 +. cond 

, L,, L, 1 mhy. 1.4. choke 


cond, 
30 
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CH 13 hy. 
RS-1340) 
$O 6-prong 
SO 4-prong socket 
J J Closed-circuit 


chassis) 


40 ma choke (Chicago 


filter 


(Jones) 
(Jones) 


jack 


socket 


(insulated from 
3000 
to 600, 16 
(Chicago BO.-11, see text) 
Pa. OSNT tube 
VW. Va ¥ BOT tube 


250% 


8 ohms or 


ohms o 


150 


T,—Output trans plat« 


to-plate 4 ohms 


( see 
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“7 VAC 


_ 
Ly 
1638 
68-8 ef 
TF 


R,——100 ohm, 20 w. wirewound res. 

R 50,000 ohm, 10 w. wirewound res. 
R 5000 ohm, 20 w. wirewound res. 
R, 1000 ohm, 10 w. wirewound res. 

c,, ¢ 40/40 yufd., 500 v. elec. cond. 
Cy, Cy 20 pfd., 150 v. elec. cond. 

s S.p.s.t. toggle switch 

Fy 3 amp. pigtail-type fuse 
S$O,—6-prong socket (Jones) 


Power trans. 400-80-0-80-400 »¥. @ 250 
6.3 ¥. ct. @ 7 amps.; 


(Chicago PSC-250—se« 


ma.; 3». @ 6 amps.: 
5 v. @ 2 amps. 
text) 
CH,—8 hy., 300 ma, filter choke 
RS-8300) 
V 5U4G tube 
6H6 tube 
VR1ISO tube 


(Chicago 


Fig. 3. Complete circuit diagram of the power supply. A separate chassis is used. 


bridges and the officials of such com- 
panies are usually very cooperative 

Another innovation in this amplifier 
is the use of r.f. chokes in series with 
the load resistors. The purpose of 
these chokes is to offset the effect of 
tube and wiring capacitances which 
tend to reduce high frequency re- 
sponse. They are used in much the 
same way as the peaking coils in video 
amplifier circuits. One might think 
that the addition of such chokes would 
upset the stability of the amplifier, 
but such is not the case. Tests with- 
out the peaking chokes in the circuits 
compared with tests made after add- 
ing them indicated that they did not 
in any way reduce the stability of the 
amplifier 

The four output tubes are connected 
with a 100-ohm resistor in series with 


Under chassis view of amplifier showing ‘ocation of the various pots. 


each grid lead. This reduces the 
chance of oscillation in the output 
stage without reducing the gain of the 
amplifier. The plates could be isolated 
in the same manner, using 20-ohm re- 
sistors, but this was found to be un- 
necessary. Jacks are inserted in the 
cathode leads on each side of the cir- 
cuit so that balancing of the output 
stage can be facilitated. It is impor- 
tant that these jacks be insulated 
from the chassis 

In any high-quality amplifier, if any 
one part is more important than any 
other, that part would be the output 
transformer. This is particularly true 
in the case of this amplifier because 
of the wide range of frequencies to be 
handled, and because of the high pow- 
er output requirements. The extended 
class A type of amplifier using 807 


The output 


impedance switch control, shown in Fig. 4, has been incorporated. Phone jack shown 
alongside selector switch and mounted on rear flange of chassis, is used to accommo- 
date speaker phone plug. Jack on right rear flange of chassis is for input to amplifier. 


ee 


re 


tubes will require an output trans- 
former with a plate-to-plate load re- 
sistance of 2500 ohms, and one that is 
capable of handling in the 
hood of 50 watts of power. The Chi- 
cago BO-11 transformer was chosen 
because it met these requirements so 
suitably and because of its ability to 
handle a wide range of frequencies. 
This unit gives a range of output im- 
pedances of from 4 to 600 ohms which 
can add to the 
amplifier. 

A heavy-duty power 
is needed 


neighbor- 


versatility of any 


supply, Fig. 3, 
In addition to the filament, 
plate, and screen voltages, it is neces- 
sary to provide a voltage supply for 
the fixed bias used in the output stage 
This bias supply could be provided by 
a separate transformer, but the meth- 
od shown in the schematic works very 
nicely, is simple in nature, and re- 
quires no additional transformer. The 
power transformer (Chicago PSC-250) 
supplies the bias through a special ar- 
rangement of taps on the high-voltage 
winding. Each of these taps is 
nected to a cathode of a 6H6 
and the plates of the tube are tied 
together, supplying a voltage which is 
negative in polarity with respect to 
the center tap of the transformer 
winding. This voltage is filtered and 
is fed to the grids of the output tubes 
through the voltage dividing potenti- 
ometer R,. This arrangement provides 
a very simple and convenient means 
of adjusting the output tube bias. The 
PSC-250 transformer has three heat- 
er windings, one which delivers 6.3 
volts and two which deliver 5 volts 
each. One of the 5-volt windings is 
used for the heater of the 6H6, and 
although this tube’s heater rating is 
6.3 volts this slight difference in volt- 
age does not impair the operation of 
the tube. Two 5U4G tubes are 
high-voltage rectifiers. The 
R, and R. in the power supply are in- 
strumental in protecting the condens- 
ers C, and C, from voltage surges dur- 
ing the warrn-up time of the amplifier 
The filter choke is a Chicago RS-8300 
which will handle up to 300 ma., and 
which has a d.c. resistance of only 70 
ohms. Excellent filtering is obtained 
with low voltage drop. This 
supply very adequately meets the re- 
quirements of the amplifier After 
several hours of operation the power 
transformer becomes only slightly 
warm, and what little heat is present 
seems to be acquired as much from 
the heat generated by the rectifier 
tubes as from within the transformer! 
itself 

If low distortion is to be maintained 
during peak power, it is necessary 
that the voltage supplied to the 
screens of the output tubes be kept 
as stable as possible. Quite good sta- 
bility could be obtained by means of 
a heavy bleeder circuit, but it was felt 
that somewhat better results could be 
obtained if voltage regulator tubes 
were used. Two VR150 tubes are used 
in series, and are fed from a 5000 ohm, 
20 watt resistor, R;. This regulated 

(Continued on page 146) 


RADIO & TELEVISION NEWS 


con- 
tube 


used as 


resistors 


power! 


LECTRONI 
many new 


counters are used in 
types of instruments 

and equipment that have been de- 
veloped in the past few years. They 
are utilized in radiation 
counters timers, and auto- 
matic control systems for counting and 
Some of 
cially computers 


computers 
precision 
sorting these devices espe- 
require hundreds o1 
even thousands of tubes. In order to 
simplify fabrication and maintenance 
a unitized system of construction is 
often Small plug-in 
which contain a number of tubes and 
their built 
as separate Identical prototypes 


used chassis 
associated components are 
units 
can then be assemble the 
final machine. In addition 
are often interchangeable in different 
pieces of equipment 

A basic counter unit built for ex 
perimental purposes is shown in Fig 
1 The tally of this four-stage 
type, which can count up to sixteen 
visually on the front 
by means of neon 
indicators are 
rather than a 


used to 


these units 


proto 
is shown panel 
four 
binary 


lamps. Only 
needed since a 
decimal counting sys 
This will be 


late 


tem is used explained 


separately in a section of the 
article 

Most counters are derived from the 
Eccles-Jordan trigger! 
Fig 4 The 
dual triode. has two stable 
conditions of opegation. In one, V4 is 
conducting and V,, is cut-off; the 
other, Vis is 


basic circult 


shown in circuit, which 


uses a 


cut-off and J is con 
ducting The circuit will maintain 
either of the two states until a signal 
is applied to reverse the 
cause of this unique 
is frequently 
flop.”’ 
Each 


action. Be- 
characteristic it 
referred to as a “flip- 
stage functions basically as 
an amplifier. However, the plate of Vi 
is directly coupled to the grid of 
Vi» by resistor R,, and the plate of V,, 
is directly coupled to the grid of Vis 
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by resistor R Actually, the circuit 
components form two voltage divider 
networks more 


This can be seen 


clearly by reference to Fig. 3A where 


the circuit has been redrawn to ac 
centuate this fact. Here, \ is cut 

and V,.». is conducting; this will be re 
ferred to as condition 1 
are tied through 
condensers. If a negative 
plied to the 
effect on V 

cut-off 
positive bias on the grid of V.» and 
tube to conducting 
status of the two 
When V is 
biased to cut-off by the negative input 
pulse, the plate current will decrease 
ind the voltage will 
his positive voltage change impressed 
on the grid of V.. will immediatels 
cause the tube (V,,.) to conduct heavi 
ly. This in turn means a low plate 
voltage on V This drop in voltage 
s essentially negative when impressed 
on the grid of V This feedback pulse 
will augment the input signal to in 
sure that J will remain cut-off rhe 


The two grids 


together blocking 
pulse is ap 

input it will 
since this tube 


have no 
is already 
However, it will overcome the 


force this 
As a 
tubes will be 


stop 
result, the 
reversed 


pryate increase 


Fig. 2. Basic Eccleg-Jordan trigger circuit. 


were 


al ane 


A simple electronic unit which 


can be used for innumerable 


counting tasks. It may be elabo- 


rated at will by the builder. 


voltages which exist in the circuit for 
this condition of operation are shown 
in Fig. 3B. With V., conducting and 
V., cut-off condition 2 exists. The cir 
cuit will remain in this state until 
inother signal pulse is applied to the 
The negative pulse will al 
ways cause the conducting tube to 
cut off and thereby reverse the operat 
The 
instantaneously. A 
required for 


circuit 


ing states change is produced 


separate pulse is 
each change, two pulses 
ire necessary to produce a complete 
cy¢ le 

Visual indication is provided by a 
neon bulb connected from the plate of 
V.,. to ground through a series-limiting 
resistor, R,. A neon bulb requires ap 
proximately 60 volts for firing, that is 
to be illuminated. In condition 1} 
Fig. 3A) when J is conducting the 
plate voltage is lower than the critical 
value and the 
In condition 2 (see Fig. 3B) \ 
off and the plate voltage is 
light the lamp 
The explanation of the 
point out the 


fsee 


lamp is extinguished 
is cut 
high 
enough to 
basic circuit 
erves to important 
However the 
circuit shown has several 
which tend to limit the 
the system Since the two grids are 
coupled together at the input, a 
pulse-dodging problem is encoun 
When the negative input trigger 
1s applied it will tend to override the 
positive signal fed back to the othe! 
tube. As a result, the circuit is criti 
cal with amplitude 
and shape to overcome this 


features of operation 


limitations 


Stability of 


tered 


respect to 


In order 


pulse 


several variations have been devised 
The circuit used in the model con 
structed is shown in Fig. 4. A resistor 
common to each of the plate load 
resistors is added in the “B-plus” line 
The signal is fed in at the junction of 
the plate load resistors and the 
resistor, R,. This overcomes the mutu 
al coupling of the grids and improves 


series 
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numerous parts to secure proper re 
sults). A check of all parts before 
mounting will eliminate many head- 
aches when the unit is finished 
After the individual turrets are 
wired and checked they should be 
mounted; the connections between 
units can then be made. The next step 
is to mount the neon lamps. These are 
type NE-2 and are secured individual- 
ly in 4%” rubber grommets. The \% 
holes for the grommets are 1” apart 
The cathode resistor and bypass con- 
denser are placed at the rear of the 
bottom plate. After all the parts are 
mounted on the individual plates the 
complete unit can be assembled. The 
external connections are made to an 
octal socket on the rear plate. Be- 
Fig. 3. (A) Trigger circuit in Condition 1, V,, cut-off and V,;, conducting. neon lamp cause of the type of layout, the cir 
extinguished. (B) Circuit in Condition 2 with V,, conducting. V.;, cut-off. lamp lighted. cuit 


is relatively easy to assembl 
The directions have been given in de- 

Fig. 5. (A more detailed description tail to simplify the process 
of trigger and counter circuits is given One feature not noted previously is 
in the references listed at the end of that a counter must have provision 
this article) for a “zero-set.” That is, each time 
The chassis is constructed from four the circuit is put in operation the 
pieces of aluminum. The upper and count must start from zero. In the 
lower plates, made of heavy gauge circuit shown, this is accomplished in 
metal, are 8'2” x 212”; the front panel the cathode circuit. By referring to 
is 6” x 2%”; the rear panel is 3%” x the circuit in Fig. 5 it can be seen 
2'2”. The individual parts are screwed _ that there are essentially two separate 
together for final assembly. The sock- cathode circuits. The cathodes (pins 
ets are spaced two inches on centers 3 and marked X) are connected to- 
From the photographs it can be seen gether, while the cathodes (pin 6, 
that all the parts for an individual marked Y) are also connected to 
stage are mounted on a turret socket gether. These are brought to opposite 
The circuit diagram for each of the sides of resistor R (47,000 ohms) 
identical counter stages is shown in marked respectively X and Y This 
Fig. 4. Since a comparatively large resistor is paralleled by a normally- 


Fig. 4. Modified counter stage. The final 

unit is made up of four of these stages. . 

They are identical with the exception of number of components is used, the closed “Microswitch” which shorts out 

change in cathode circuit (Fig. 5). Refer layout is simplified by using this the resistor during normal operation 

to Fig. 5 for parts identification. values. method of construction. Wire the four The main cathode bias is provided by 

individual stages on their sockets be- resistor R, (5000 ohms) and its as 

the stability In addition, a small fore mounting. The values of all simi- sociated bypass condenser C, (100 
condenser is connected in parallel with lar resistors should be checked to in- 4sfd.). For reset, the switch is pushed 
each of the plate-to-grid coupling re sure that they are closely matched. momentarily tesistor R,, is thereby 
sistors in a single stage. This helps The values should be within 10°; a inserted in series h one of the 
to sharpen the abrupt action of the 9% tolerance is even more desirable cathode circuits. The unequal bias on 
changeover during operation The (When the unit shown was first con- the tubes will force the left-hand 
complete circuit, which uses four structed this fact was overlooked and triode of each tube to cut off (and 
identical counter stages is shown in as a result it was necessary to replace thereby extinguish all neon lamps) 


Fig. 5. Complete circuit diagram and parts list for the four-stage electronic counter. See Fig. 4 for detailed drawing of single stage. 


R,, R Rise Ris. Reo Ren, 100.000 
ohm, I w. res 
ss Rio, Roo, R 15,000 ohm, 1 
Rig, Ra R 470,000 ohm, ' 
5000 ohm, 10 w. wirewound res 
+ nated » Ce, ; 100 yufd. mica cond 
ee 
rs 50 fd. mica 


PU 
MEATER 


cond 

100 afd.. 50 » c. CO 

PI PL, PI ; re terminal 
neon bulb (Typ } i) V.. V.—6SN7 tube 

Reset switch (no lly closed “Micro N ote 4il parts are mounted 
switch”) socket (Vector type 8-0-9T 
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Fig. 6. Side view of the electronic counter. Note the turret socket construction. 


The reset switch does not show 
photographs. It is mounted at the 

of the counter However, it 
can be placed on the front pane l below 
the neon indicator lamps. This is a 
more accessible position for 


( hassis 


normal 
use 

An input stage is usually required 
to provide the coupling between the 
original signal source and the counter 
itself. The circuit used depends upon 
the type of pickup device In this 
case, a modified Eccles-Jordan trigger 
is used as a pulse shaper. The circuit 
is shown in Fig. 8. It is similar to 
the type originally illustrated in Fig 
2. However, in this case an unsym 
metrical used The grid 
leak resistor of V,4 (R.) is much larger 
than the grid leak resistor of Vi» (R;) 
With this arrangement V,, will always 
be cut off The pickup 
which activates the counter ‘s a nor- 
mally-open “Microswitch connected 
across the grid leak resistor of Vi. 
When _ the actuated, the 
resistor is shorted: this reverses the 


system 1s 


switch 


switch is 


As soon 
as the switch is opened the circuit 
A momen 
sufficient to produce a 
pulse. The circuit operates as a single 
input 
required for a complete cycle The 
signal from the grid of Vis provides 
a 150 volt negative pulse. The output 
from the plate of V provides a 30 
volt negative pulse. For the system 


operating states of the tubes 


returns to its original state 
tary push is 


shot pulser; only one pulse is 


described, the signal was coupled from 
the grid (It is possible to operate a 
counter from any type of pickup de 
vice, the critical part is the input 
pulse-shaper) 

The components for the pulse-shaper 
are mounted on a turret socket rhe 
pulse-shaper and pickup switch are 
mounted in a small 4” x 4” x 2” utility 
box. The switch is placed on one of 
the side panels. Fig. 9 is a photograpl 
of this unit. A _ well-filtered 
supply which can supply 


power! 


about 250 to 
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300 volts at 50 ma. is required 
available, a regulated supply is « 
better 

After the circuit has been complete 
ly assembled and all wiring closely 
checked, the unit c: be placed in 
operation. When the power supply is 
first turned on all four neon bulbs will 
probably be lit. As the tubes warm 
up some of them will flicker and then 
go out. After sufficient warm-up time 
(about one minute) push the reset 
switch. This will extinguish all lamps 
and represent a zero count 

Another word of caution. The four 
tubes used in the 
should be closely matched. They do 
not all have to be new, but should 
have similar emission characteristics 
A quick check on a tube checker is 


a good idea 


counter! staves 


As mentioned in the beginning of 
the article, the binary system is util 
ized in the counte1 
two conditions 


Each circuit has 
These are 
shown by a neon lamp which is either 
on or off This is indicated mathe 
2* N 


of operation 


matically as stands for the 


Fig. 7. Front view showing neon lights. 


INPUT TO COUNTER 
(TERMINAL 4 ON 
1" CONNECTING SOCKET) 


‘ 


R 47.000 ohm, 1» 

k 100,000 ohm, 1 res 

270,000 ohm, 1 w. res 

5000 ohm 10 w. wirewound res 

470 pwutd. mica cond 
c 50 wufd. mica cond 

Normally-open switch (“ Microswitch”) 
OSN”™ tube 


Fig. 8. Circuit of the pulse shaper which 
is used in conjunction with the counter. 


umber of which in this case 


(Continued on page 114) 


stages 


Fig. 9. Utility box which houses the pulse 
shaper. the pickup switch, and connect 
ing cables for use with the counter unit. 


ASSEMBLE YOUR OWN HEARING AID 


aN 


Fig. 1. 


pin 9 


Over-all view of hearing aid. An even more corapact assembly is possible. 


Using a printed circuit and subminiature parts, this tiny 


instrument can be assembled in from four to six hours. 


LTHOUGH 
hearing 
$75 to 

electronic 


commercially - built 
generally from 
well over $150, the basic 
parts needed for the con- 
struction of a small hearing aid may 
than $35 at regular 
sale prices! Neither “special” com- 
ponents nor unusual skill is required 
to assemble such a unit. All the parts 
needed are commercially available at 
most wholesale radio supply houses, 
and the average technician should 
have little no trouble completing 
the assembly of such a compact hear- 
ing aid, similar to the one shown in 
Fig. 1, in from four to six hours 
Even though “home-built,” the 
hearing aid shown in Fig. 1 is quite 
small, as can be seen by comparing it 
to the package of king-size cigarettes. 
However, it can be assembed in a still 
smaller size if desired! Referring to 
the interior view of Fig. 4, it is readi- 
ly apparent that considerable “waste 
space” is present inside the plastic 
case. If a smaller case had been 
available at the time of construction, 
the unit could have been assembled 
even more compactly, without appre- 
ciably more skill required for con- 
struction, or at any greater cost. 
Probably the only major differences 
between the hearing aid shown and 
commercially-manufactured units are: 
(a) the use of a standard midget ear- 
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aids cost 


cost less whole- 


or 


“custom-molded” 
earpiece; (b) the standard 
crystal microphone cartridge rather 
than a difficult-to-obtain subminiature 
microphone; and (c), the use of a plain 
plastic case 

However, the important 
of sensitivity 
power output 
long battery 
with most 
units. 


set in place of a 


use of a 


character- 
(amplifier gain), 
frequency response, and 
life compare favorably 
commercially available 


istics 


Fig. 2. Alternate circuits for hearing aid 
shown in Fig. 3. (A) Choke output for 
crystal earset. (B) Resistor output for 
crystal earset. (C) Transformer output cir- 
cult, required for low impedance earset. 


PLATE OF PLATE OF 


~ ph 


CKS25ax 


XTAL PHONES 


A- oe 
(A) 


PLATE OF 
CKS25ax 

T 
B+ 


LOw 2 PHONES 


(c) 

R—100.000 ohm, 
tor output circuit) 

C—.01 pid. dise ceramic cond 

CH-——Small choke (UTC S$O-3, SSO-3 or Stan- 
cor HC-101) 

T—Small output trans. (UTC SO-4, SSO-4, or 
Stancor HA-201) 


2 w. res. (See Fig. 3 resis- 


By 
E. G. LOUIS 


Circuit Description 
As can be seen by 
schematic diagram 
the complete Lid 
a microphone, a_three-stags 
amplifier, and 
with powe! 
teries. 
plete 
only 
builder 
rectangle, 


the 


given in Fig. 3 
hearing 


reference to 
consists ol 

audio 
output 
bat- 


an earphone 
supplied b 
itself sa 


small 
The amplifier 
printed 
connections 


com- 
the 
the 
line 
need 
the 
the 
the 


with 
by 


dotted 


circuit unit 
required 
shown outside the 
that is, the 
only wire the leads 
“mike,”’ to the volume 
tone control and headset 
batteries and “on-off” 
In operation, sound 
the microphone is converted 
electrical signals and applied 
grid resistor R, to the grid of the first 
voltage amplifier tube (CK512A). The 
amplified signal appearing in the plate 
circuit of this stage is applied through 
a .001 zfd. d.c. blocking 
the volume control (R,) 
to the grid of the second 
plifier stage 
Additional 
second 
appearing 
load 
001 wid 


builde 
to R 
control 


ind 
to 
and to 
switch 
picked by 
into 


across 


up 


condense! to 
and thence 
voltage am- 


supplied by the 
with the audio signal 
the megohm plate 
applied through another 
coupling the 
grid of the power output stage 
(CK525A) From here the 
applied to the midget earset 

The tone conventional 
high frequency “losser” type circuit 
and of C, and R As the 
value of R, is reduced, C, becomes 
more and more effective in bypassing 
the higher frequency components of 
the amplified signal 

A few characteristics of the printed 
circuit amplifier are worth noting 
First, the two voltage amplifier tubes 
have their filaments connected in 
series, with the voltage drop acting 
to provide bias for the second stage. 
Bias for the output stage is obtained 
from the voltage drop across a 1500 
ohm resistor between “B and cir- 
cuit “ground.” Stage decoupling is 
provided for the first voltage ampli- 
fier by a 700,000 ohm resistor and a 
04 w«fd. bypass condenser in the “B” 
supply circuit 


Construction Hints 


The entire assembly, including bat- 
teries, is mounted in a small plastic 
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gain is 
stage 
across 
resistor 
condense! to 
signal is 


control is a 


consists 


case Although the layout used by 
the author is easily observed in Fig. 4, 
this layout need not be followed 
exactly, if care is taken to keep the 
“input” and “output” leads of the am- 
plifier well separated. In fact, “lay- 
out” becomes primarily a matter of 
conveniently fitting the necessary 
components into the case used 
Batteries are mounted in the model 
shown by cementing small meta! strips 
along one side of the case for the 
“B—" and “A connections, and us- 
ing an “expanded” Fahnestock clip 
and a small “L” bracket for the “B+” 
and “A—" connections, respectively 
Small machine used for 
mounting the bracket in 
place 
Volume 


mounted 


screws are 
clip and 


and tone controls. are 
using the 
and 
A mounting 


by the 


machine 
with them 


also furnished 


small 


screws nuts furnished 
template is 
manufacturer with each of 


these two components is only 
necessary to drill the 

The “output” Walsco type 
791 jack which was cut to about half 
its normal length assembly It 
is cemented in using Duco ce- 
equivalen The micro- 
printed circuit amplifier 


cemented to the 


and it 
indicated holes 


jack is a 


before 
place 
ment or its 
phone and 
are similarly plastic 
case 

It was necessary to replace the phone 
plug furnished with the Tele midget 
with a Walsco type 790 plug to 
match the midget 

The microphone 
was 


earset 
output jack 
used by the 
purchased as a_ surplus 
than $1.50 from the 
Radio Corporation 67 Dev Street. New 
York 7, N. Y. However, if this item is 
not available, any standard high im- 
pedance “mike” cartridge may be used 
instead—the Shure type R7 cartridge 
is excellent for use in this application 

Wiring Hints When wiring 
miniature components, certain 
tions should be 
damaging parts. Us« 
hook-up wire, pref 
#22 Use ; 


and kee 


author 
item 


for less Leotone 


sub- 
prec au- 

avoid 
diameter 

than 
pencil 
‘omple te 


obser\ to 
small 
ably smalle 
solder, 
the soldering possible ) 
avoid ¢ 
Most 
ple “lap 
make a good 


first (as is 


verheatin 
connections are made as 


joints without 


sim- 
ittempting to 
mech 


inical connection 


general practice in con- 


ventional wiring) 

Once the 
before the 
check of the wirin 
nections should be 
that there are no 
that 
and 
have 
solder 


Wiring is completed, and 
tried a careful 
and of all con- 
made Make sure 
errors in wiring 
shorted 
amounts of solder 
used If much 
has been used on any terminals 
carefully the 
clean iron. 


unit Is 


accidentally 


exXcesslve 


no parts are 
that 
not 


been too 


remove excess USINEZ a 


soldering 


Circuit Modifications 


A number of 
are possible to 
quirements of the builder. 

First, the tone control circuit 
be left out completely if desired. 


circuit modifications 
suit the individual re- 


may 
Or, 
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c= 


VOLUME 


‘am “7 ws ine 


eee 00 SFE 
' 


ceeten taeteaitneetiotiemtien= saletendendiead 


4.7 megohm, ') w. res 
control with 
“Volume 


control 


volume 


224) 


3 megohm mimature 
= B16 
1 megohm miniature volume 
tralab 2 B16-120 l one 
O1 ufd. dise ceramic cond. 
st. switch (on R 
volt “Z" pentlight cell or 
volt RM-1200 mercury cell 


volt hearimg-aid 


sw. (Centralab 
Cen 


Mallory 1.2 


battery Burgess 


| 62 
+ 


Crystal mike cartridge 
Hearing-aid type 
Type 4670 


(Shure R7) 
Telex A4680 oF 
{ transformer output is used) 
PC.20 Printed corcuntt amplifier (Centralab 
4m pe Type PC-201 used. 
4 CKSI2A tubes (use 
I-—CKS25AXN 
201) 
Small plastic box 


carset 


may also be 
CKSI2AXN) 
suppled with PC 


tube tubes 


( Walsco) 
( Wal sce 


Type 790 plug 
Type 791 jack 


Fig. 3. Complete schematic. Circuit 
if more effective control is preferred 
C, may be replaced by a large 
high as .05 uwfd. may be 


con 
denser-—as 
used here 

Several circuits which 
be used instead of the circuit 
in the schematic diagram illus 
trated in Fig. 2 Any of these ci 
will give satisfactory 
with the 

For 
cuit 
factory 


output may 
shown 
are 
cuits results 
type of earphones sugges sted 
the cl 


Is satis 


a crystal earset, eithe 
Fig. 2A or 2B 
Somewhat greater gain is 
obtained with the choke output (Fig 
2A), but better response 1s 
obtained with a (Fig 
2B) 


If a iow 


shown in 


frequency 
resistor output 
earset is to be 
manda- 


impedance 
transformer 
as illustrated in Fig. 2C 
Should the builder use a 


used output is 
tory, 
high im 


Fig. 4. Hearing aid layout. 


within dotted lines is a printed circuit amplifier. 


pedance output circuit, he 
shield the 
feedback and oscillation 
best accomplished by 
metal case 


may find it 
amplifier to 
This 
using a 
a Plast 
when carrying out the assembly 
taking 


necessary to 
prevent 
ste p is 
small rather than 
Cast 
care to mount 


to pre 


any exposed 
parts on plastic vent shorts. The 
connected to “A Another 
alternative is to use aluminum foil o1 
tinfoil to form an interior shield, ce 
menting the foil to the case 
Either higher or lower “B’ 
may be used, with satisfactory 
obtained 


case 1s 


voltages 
results 
little as 15 
A 67' 
only with 
lower “B" 
results when 
output 

page 161) 


being from as 


volts to as high as 67 volts 


volt supply should be used 
output The 
will give better 


used with transformer! 


a resisto 


voltages 


(Contimued on 


Parts placement is not critical and may be changed at will. 


BURGESS 


hearing aid 
battery 


KEYED AGC. SYSTEMS 


By MILTON S. KIVER 


Pres., Television Communications Institute 


Typical keyed ag.c. circuits with explanation of how 


they operate to increase TV receiver noise immunity. 


EYED 
receivers have grown in popular- 
ity ever their introduction 
While many 
systems exist, 


a.g.c. systems for television 


ince 
sim- 
they do not 


il years ago 
pler 
possess the ability of the keyed sys- 
tem to react quickly to rapid fluctua- 
tions in signal strength nor can they 
equal the stability of the keyed sys- 
tem in the presence of noise pulses 
Thus, while cost is an important 
for In 


a.g.c 


fac- 


receiver design, it is partially 
icrificed here in the interests of im- 
proved receiver operation 
In dealing with 
tem the service technician will 


that although 


keyed a.g.c. sys- 
find 
sentially simi- 
lar, sufficient variations exist to re- 
quire a careful analysis of 
cuit before = any work is 
attempted In this article the more 
popular keyed a.g.c. systems will be 
analyzed and discussed 

A simplified illustration of the basic 
keyed a.g.c. system is shown in Fig. 1 
\ 6AU6 pentode is so connected that 
i portion of the detected video signal 
The sig 
pulses 


all are es 


each cir- 


service 


is applied to its control grid 
nal is chosen with the 
extending upward, ie., in the positive 
direction. The plate of the 6AU6 is 
connected to a winding on the 
zontal output transformer and _ re- 
ceives from this transformer a 
tive pulse of voltage at the end of 
each horizontal line 

Now, the 6AU6 is biased so that it 
will not conduct unless the grid and 
plate are simultaneously driven posi- 
tive. If just one of these voltages is 
present, without the other, the 6AU6 
does not ordinarily conduct 

The pulses applied to the grid are 
the incoming horizontal syne 
When these pulses arrive, the electron 
beam traveling across the face of the 
picture tube is about to start its re- 
trace. At the moment 
large pulse of voltage is developed in 
the horizontal output transformer and 
a portion of this pulse is fed to the 
plate of the 6AU6. With both posi- 
tive present, the 
6AU6 a.g.c. tube is keyed into conduc- 
tion and the a.g.c. network bias is 
established, 


syne 


hori- 


posi- 


pulses 


this occurs, a 


pulses of voltage 
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Note the foregoing sequence of 


events carefully because they contain 
the key 
ten Positive pulses must be present 
at both control grid and plate of the 
6AU6 in order for the tube to pass 
current and establish the proper a.g.c 
The plate receives no positive 
voltage other than that furnished by 
the horizontal output transformer 
Since the 6AU6 conducts only when 


to the operation of this sys- 


bias 


the syne pulses are active at its con- 
trol grid, and is inactive throughout 
the remainder of the video signal, it 
that this 
quently, the a.g.c 
undesirable 
only a very short time 


is evident tube and, conse- 
network is respon- 
sive to noise pulses for 
Actually, the 
but 5% of the 
composite video signal and therefore 
only 5% of the total noise can be ef- 


fective 


Typical Keyed A.G.C. Systems 


Typical of the simpler 


syne pulses occupy 


keyed a.g.c 
; the one shown in 
The video signal, with syne 
tapped off the load 
video amplifier and 


Systems in use Is 
Fig. 2 
pulses positive, 1s 
resistor, R,, of the 
fed directly to the 
6AU6 keyed a.g. 
ohm 
necting line serves to isolate the in- 
put capacitance of the 6AU6 from R 
The video signal is in its d.c. form 
(i.e., still both a.c. and dc 
components) because of the d.c. path 
from the output of the video second 
detector to the grid of the 6CB6 video 
amplifier tube 

Since the control grid of 
is directly connected into the 


control grid of the 
tube The 39,000- 


series esistor R in this con- 


retains 


the 6AU6 
plate 


Fig. 1. Simplified block diagram of the 
basic components of keyed a.g.c. systems. 


se FROM HOR OUT 
> vransromes 
(OR CRCUNT) 


INCOMING VIDEO WONa. 
‘With! SYNC PULSES 
PONT IVE 


| 
t 


circuit of the video amplifier stage, it 
To off- 
cathode and screen 


possesses a positive potential 
both the 
grid of the keyer 


set this 
tube are given even 
positive voltages The d.c. 
between grid and cathode 
15 volts and this is sufficient 
to prevent tube conduction, even when 
the plate pulse 
However, the pe ak-to peak oltage of 
the video signal from the "B6 video 
amplifier is on the order Ls 
and 
the syne pulses are active 

The required 
the keyer plate is obtained from a tap 
on the secondary of the horizontal 
output transformer These pip 


greater 
voltage 
here is 


receives i ive 


volts 
thus the bias is overcome when 


pulsing voltage for 


have 
an over-all voltage value of 450 volts, 
which is more than sufficient to drive 
the tube 
When current does flow th: 

tube and plate circuit, a ne 

developed across R . 
divided qually be- 


resistors, and it 


age 18 
This 
tween the 


voltage is 
portion 
which R, receives is used as the a.g 
bias. The r.f. amplifier nd the first 


and second video { Y | ire 


i 
the tubes controlled R, and C 
the principal filtering components, al- 
though other 


form 
resistors and condensers 
aid in this purpose, too 

Zenith television sets (in 1951) em- 
keyed a.g. system which 
slightly from going 
Zenith circui shown 
in Fig. 3. The id detector 
rmanium crystal, a 1N64 rhe 
detected video signal is developed 
across R (4709 ohms) and 
via L to the grid of J 
the manufacturer labels thi 
a noise limiter and inverte) 
sentially an amplifier, w 
which is developed at the plate 


ployed a 
differed 

circuit The 
video secor 


IS a ie 


applied 
Although 


tube as 


fed to a second video amplifi 


The 
820 ohms) is 


cathode resistor for } 


also. the cathor 
sistor for V which 
a.g.c. tube. Hence, the 
nal is applied to the 
6SN7 a.g.c. tube The polarity o 
video signal such that the 
Syne pulses are negative 

rhe plate of V 
cathode of the 
lator The voltage 
oped here is a modified 
With the positive peak somewhat 
more pronounced than the negative 
peak. When this oscillator is proper- 
ly synced to the incoming signal, the 
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here is 


is connected to the 
horizontal sweep oscil- 
waveform devel- 
sine wave, 


positive peak of the sine wave occurs 
at the same time that the sync pulses 
appear at the cathode of V 
negative pulses at the 
equivalent to positive pulses of 
at the grid of V the tube is 
thus triggered into conduction and 
plate current flows Condenser C 
charges up to a negative value deter- 
mined by the strength of the current 
When the 
the negative voltage 
high; when the 
negative 


Since 
cathode are 
volt- 


ave 
age 


flowing signal is strong 


developed i 
signal is 

voltage appears 

then fed to the 
amplifiers and to the 1 


and converte control 


voltage is 
and 3rd i.f 
amplifier 
voltage 
An a.g.c. delay voltage is applied to 
the grid of V 
mit adjustment of the 


Its purpose to per- 
amount of neg- 
ative a.g.c. voltage which V 
in order that this voltage may be set 
for the particular signal conditions 
prevailing at the receiver 

The procedure for 


ollows 


develops 


location 
correctly setting 
Connect a 
through a 
10,000-ohm _isolatin resistor to the 
grid of V This will you the 
video signal at this point. Select the 
strongest TV signal available 


this control is as 
calibrated oscilloscope 


show 


and ob- 
Adjust the 


control for 2.5 volts “ak 


serve it on the screen 
FF wn delay 
output 


A.G.C. with Diode Clampers 
Since it is frequently desirable for 
the reception of weak signals that the 
amplifier he 
as low as possible, a number of manu- 
facturers have incorporating an 
additional diode tube (or a ti 
nected as a diode) into the 
tem. The purpose of this 
keep the bias on the r-.f 
close to zero until the 


negative bias on the r-.f 


been 
iode con- 
a.gZ.c. SYS- 
tube is to 
amplifier 
incoming sig- 
nal reaches a moderate level. In this 
way the sensitivity of the set is high 
for weak signals, and properly re- 
duced when the signal level is high 
Diode clampers may be used with any 
keyed or 

A keyed a.g.c 
diode 


a.g.c. system otherwise 


circult containing a 
tube (as tubes 
are called) is shown in Fig. 4 V;, 
the keyer tube, develops a 
bias voltage across R,, R:, and R, by 
means of the pulses of current that 
flow through three resistors 
The control bias for the if. stages is 
that developed across R, and R The 
rf. amplifier negative 
voltage because it only the 


clampe! these 


negative 


these 


receives less 
obtains 
volt across R 
now, the circuit 


ve ae Ve loped 

Consider shown to 
the right of point “A.” Here we find 
a fourth and a diode 
tube Both of the new components 
are tied into the r.f. line and the 
ner in which they affect the 
on this line depends 
tive voltage which the a.c. 


resistor (R,) 


man- 
voltage 
upon the nega- 
tube de- 
Start assume 
that in the absence of V. and R, 
A” is negative by 1 volt If 

add R, to the circuit, then R 
R, form a voltage divider 


ns Let us, aS a 
point 
now, 
and 
network 
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325-volt “B+” line and 
part of this positive voltage will ap- 
pear across R To be exact, about 3 
volts positive, due to the high 
of R, and the relatively low 
R Thus, we have +3 volts across R 
from the +325 volt line, and 1 volt 
from the a.g.c. tube. The net result 
make point “A” positive by 2 


across the 


value 
value of 


is to 
volts 

Now, all 
account 
from point 
will be 
spect to its 


this did not take V 
Since the diode is connected 
“A” to ground, its 
made 2 volts positive with re- 
cathode, and 
through the tube will occur 
conducting has a fairly low 
that, for all practical 

point “A” is brought to 
potential and the full 
is dropped across the 3.3 
ohm resistor 

Note that the key to this particular 
behavior is upon 
First, the use of a high-value resistor 
between the “B-+-" point and the tube; 
and second, the fact that the internal 
resistance of V, is low when the tube 
conducts This sets up a voltage di- 
vider network wherein practically all 
of the positive voltage is dropped 
across R,, leaving very little at 
“A” 

The r.f. amplifier tube is tied into 
point “A” and so, when the negative 
voltage that the a.g.c 
is low, the rf. tube receives 
tially a zero The if 
under the same conditions 
voltage This is becaust 
from point “A” by 


into 
plate 


conduction 
A diode 
internal 
resistance so 
purposes 
ground 


volts meg- 


based two factors 


point 


tube produces 
essen 
bias tubes, 
receive a 
negative 
they are isolated 
R, (a 39,000-ohm resistor) and 
because the line going to the if 
ties in at point “B,” which is closer 
to the keyed a.g.c. tube and 
subject to a greater negative voltage 

When the incoming signal increases 
in strength, the negative voltage pro- 
duced by V This means 
that the iff. tubes are given a higher 
negative bias. At point “A,” the diode 
will continue to conduct as long as 
the positive voltage (provided by the 
325-volt line) exceeds the 


also 


tubes 


hence 


rises, too 


negative 


Fig. 4. Keyed a.g.c. circuit using 
a diode for better r.f. gain control. 


DETECTOR 


eal 


HORIZONTAL 
TPUT TRANS 


Fig. 2. Partial schematic diagram of 
a.g.c. circuit used in Pacific Mercury 
TV receivers. For explanation see text. 


TO Homa 
SWEEP OSC. 


Fig. 3. Early Zenith keyed a.g.c. system. 
voltage (produced by V,) However, 
when the negative voltage at point 
“A” exceeds 3 volts, the positive volt 
age overridden and the diode tubs 
stops conducting. Thereafter, the r.f 
bias will be governed by the voltage 
variations of the tube Of 
should the signal strength de- 
point would be reached 
voltage at point 
unable to overcome the 


a.g.c 
course 
crease, a 
when the negative 
“A” would be 
small present 
and V, would again conduct 
point “A” to zero 

point “A” 


positive voltage here 
bringing 
Under normal con- 
ditions does not become 
positive 

then, the 
arrangement 1s 
bias on the rf. stage 
it) under weak signal 
but to permit it to receive 


when the 


To reiterate, foregoing 
lamper 


keep the 


designed to 
7eTo 
‘or close to 
conditions 
a negative 


voltage signal 


becomes stronger 
When a very sensitive tuner is em- 
ployed and it is not desired to run the 
r.f. amplifier bias completely down to 
zero, then the arrangement shown in 
Fig. 5 may be employed. This has a 
keyed a.g.c. tube and load resistors R,, 


R., R, (variable) and R Whenever 
plate current pulses flow through the 
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1f AMPLIFIERS 
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A 
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nO 
(ST 3 


aif 160v 


Fig. 5. Schematic of keyed a.g.c. circuit 
used by Hoffman in its model 21B116. 


260v 


TO HORIZ 
OUTPUT TRANS. 


GRID OF HOR 
OUTPUT TUBE) 


keyer tube, a negative voltage is de- 
veloped across these resistors with the 
plate end of R, possessing the most 
negative potential The video i.f 
stages receive their bias from the 
voltage developed and R 
R, is made variable in order that the 
i.f. bias may be adjusted for the par- 
ticular location of the receiver. Re- 
ducing R,, by rotating its center arm, 
will lower the negative voltage ap- 
plied to the if. stages and thereby 
their gain This might be 
desirable in a weak signal area. When 
the signal level is high, more of R 
is brought into the circuit, thereby 
raising the negative bias of the con- 
trolled video if. stages. 

Leading off from the plate of the 
a.g.c. tube in a separate circuit is the 
bias line for the r.f. amplifier. R 
and C, serve as a filter and isolating 
network, filtering the horizontal sync 
pulses present in the plate circuit and 
isolating the ciamper tube from the 
a.g.c. tube and its i.f. line. The pres- 
ence of R, and the diode maintain 


across R 


increase 


point “A” at zero potential whenever 
the incoming signal is weak; when 
the signal becomes stronger, the po- 
tential at point “A” goes negative and 
the diode ceases to conduct. 

Note, however, that point “A” does 
not connect directly to the r.f. stage, 
as it did in the previous circuit. In- 
stead, between “A” and the r.f. ampli- 
fier there is another network consist- 
ing of R; (330,000 ohms) and R, (4.7 
megohms) One end of R, is con- 
nected to the grid of the horizontal 
output tube where it receives a po- 
tential of 15 volts. If, now, point 
“A” is at zero volts, then the 15 
volts will divide itself between R,; and 
R,, with R, getting all but about 1.3 
volts which amplifier 
tube grid as a biasing voltage. 

Thus, as matters stand, the grid of 
the r.f. amplifier in circuit can 
never become more positive than —1.3 
volts unless the horizontal deflection 
system becomes defective 
With point “A” is 
driven negative and this, in turn, 
negative bias on the r.f 
amplifier to above 1.3 volts 


Double-Delayed Keyed A.G.C. 


A circuit which is known as a 
double-delayed keyed a.g.c. system is 
employed by Zenith in its 1953 line of 
The operation of 
is somewhat reminis- 
cent of the earlier Zenith circuit 
shown in Fig. 3. The rest of the cir- 
cuit, however, is markedly different 

A diagram of the double-delayed 
a.g.c. system is shown in Fig. 6. The 
keyer tube is a triode (% of a 12AX7). 
It receives the video signal at its grid 
with the syne pulses extending in the 
positive direction. The plate, in its 
turn, is connected to the grid of the 
discharge tube located in the _ hori- 
zontal deflection system. From this 
point, positive pulses are received by 
the plate of the keyer tube during the 


goes to the r.f 
this 
somehow 


strong signals, 


raises the 


television receivers 
the keyer tube 


rom —2 
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Fig. 6. Partial schematic diagram of Ze- 
nith’s double-delayed keyed a.g.c. system. 


horizontal retrace interval. Thus, the 
positive pulses at the plate and grid 
of the 12AX7 tube act in concert to 
produce a voltage in the output cir- 
cuit of the tube that can vary from 
about +8 volts under weak signal 
conditions to —5 volts under moder- 
ate-to-strong signal conditions. Posi- 
tive values of voltage are new to 
keyed a.g.c. systems and are brought 
about by (a) using a triode tube for 
the keyer tube instead of the more 
common pentode and (b) by carefully 
choosing the operating potentials for 
the various tube elements 

Now let us consider the over-all cir- 
cuit operation under weak and strong 
signal conditions. When the incoming 
signal is weak, the output of the a.z.c. 
at point “A” is approximately 8 volts 
positive. This positive voltage is ap- 
plied to the grid of the Ist video i.f 
amplifier, a 6CB6. At the same time, 
the cathode of the 6CB6 has a positive 
potential of approximately 9.3 volts 
8 volts of this 9.3 volts is obtained 
from the drop one of the 
cathode resistors of the 3rd if. tube 
The remaining 1.3 volts is derived 
from the tube’s current flow through 
Ly, and Re, located in its own cathode 
circuit. Thus, the grid of this first if 
tube is actually 1.3 volts negative 
with respect to its cathode 

It will also be from Fig. 
that the second i.f. amplifier is 
series with the first if Hence, 
any changes in the plate current of 
the first tube will also affect 
ond i.f. tube and thus both tubes are 
directly controlled by the a.g.c. bias. 

During these same weak-signal con- 
ditions, the grid of the r.f. amplifier 
is run at a slight negative potential 
It might appear from the diagram 
that the r.f. grid would be positive 
since it connects to point “A” on the 
now positive a.g.c. line. However, the 
2.2 megohm resistor between the r.f. 
grid anc point “A” is so high that the 
small amount of grid current (due to 
contact potential) from the r.f. ampli- 
fier is enough to produce a slight 
negative grid voltage. 

When the receiver is used with nor- 
mal-to-strong signals, the signal volt- 
age applied to the grid of the a.g.c. 
tube will increase, causing the output 
of the a.g.c. tube to become 5 or more 
volts negative. This negative voltage 
will be applied to the r.f. grid through 
the 2.2-megohm resistor and decrease 
the gain of this stage. (With a nega- 
tive voltage at point “A”, no contact 
current flows through the 2.2-megohm 
resistor.) 

The same negative voltage will also 
go to the grid of the first video i.-f. 
stage. Under strong signal conditions, 
the cathode of this 6CB6 is not as 
positive as it was with a weak signal 
because it receives less positive volt- 
age from the 3rd if. cathode resistor. 
The voltage at this latter point varies 
from 8 volts with no signal to 4 volts 
with strong signals. 

The a.g.c. delay control is adjusted 
as previously described for Fig. 3 
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COUNTER IMPROVES TAPE RECORDER 


By 
RICHARD H. DORF 


Audio Consultant 


APE recorders have many advan- 
T tazes over disc machines—erasa- 

bility, noiselessness, long play, and 
so on—but they are lacking in one 
great convenience we have 
accustomed to in the use of 
That is the possibility of locating a 
given portion of the recording in 
quick order. In tape, if we want to 
play the second movement of the 
juartet, for example, we have to 
thread the tape, then roll it forward 
until we think we have hit the right 
place. It usually takes several tries 
and it is generally an annoying pro- 
cedure—and all because we really 
have no good way of knowing just 
where we are on the 1200 or 2500 feet 
of the tape 

The counter arrangement 
the photograph 
kind of headache 
Not only is it an advantage for the 
ordinary home use of tape, but it is 
indispensable for the professional and 
semiprofessional user who edits tape 
or who (like the writer) 
music on tape for later transfer to 
discs. The counter makes it possible 
to spot any point on the tape and 
later return to it within an accuracy 
of about 1 second; it also makes pos- 
sible the timing of complete selections 
or portions of selections without fplay- 
ing anything but a few 
their beginnings and endings 
done with the “Timing Chart” 

The photograph of Fig. 1 shows a 
portion of the author’s Concertone re- 
corder with the timer installed, but 
the extremely simple system can be 
placed in the same way on almost any 
tape recorder which has the standard 
5/16-inch center spindles for the reels 
In the case of the 
NARTB reel adapters cover most of 
the length of the spindles but there 
is still enough showing above the 
adapters to allow connection of the 
counters In other machines. the 
spindle may be almost entirely cov- 
ered by the RTMA reel, but as long 
as there is a bare sixteenth of an 
inch showing it is enough 

Four elements make up the counter 
device. The counter itself is a stand- 
ard Veeder-Root unit obtained by the 
writer for less than a dollar from 
Herbach & Rademan. The model num- 
ber of the particular one at hand is 
A-0114214, but there are probably 
other models that will do as well. 
The essential characteristic is that 
it must have a shaft which advances 


become 


discs. 


shown in 
away with this 
and for all 


does 


once 


records 


seconds of 


This is 


Concertone the 


September, 1953 


Fig. 1. Close-up view of counter mounted on brass rod. The rod is bent at right angle 
with lower end pushed into a hole in the wooden case. The counter shaft is connected 
by a spring to a rubber eyedropper bulb which slips over the take-up reel spindle. 


Increase the versatility of your tape recorder by adding an 


inexpensive counter. All components are readily available. 


the count by 1 each time it makes a 
complete revolution in the clockwise 
direction (looking at the shaft end) 
and reduces the count by one for each 
revolution in the other direction. A 
unit in good condition should be ob- 
tained, one which has negligible shaft 
friction and needs almost no power to 
drive it. If the counter is new (not 
used) it will be satisfactory. A 4- 
digit counter is necessary although 
only numbers up to a little over 1400 
are used 

Item 2 is a small spring about 1% 
inches long. The spring should 
be very light and flexible so that 
practically no force is required to 
bend it to a right angle. The spring 


to 2 


Fig. 2. Timing Chart. 


used by the writer closewoun 
and its flexibility increased by 
pulling it out a little to separate the 
turns slightly 


The third 


was 
was 


rubber bulb 
from a medicine dropper. They come 
in different The one selected 
should have an inner diameter enough 
smaller than the outer diameter of 
the reel.spindle so that when it is 
placed over the spindle it will grip 
tightly. A bulb with a beve! around 
the open end is best since that gives 
a thin wall at the spindle end and will 
work even with a very small amount 
of the spindle showing above the reel 

The last item is a length of quarter- 

(Continued on page 159) 


piece 1S a 


$1ZeS 


Use it to translate counter readings to time any recorder 


using the NARTB standard hub or reel and at speeds of 7/2 or 15 inches-per-second. 
A similar chart for recorders with RTMA reels can be easily devised by the user. 
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TAKE-UP REEL REVOLUTIONS 


The complete Novice station: an efficient two-tube transmitter, a surprisingly effective simple receiver. and a single 
power supply for both. With the power supply switch in “receive” position, transmitter may be used for code practice. 


Part 1. The transmitter and power supply of a complete 


station which can cost less than fifty dollars, including 


the receiver. The receiver will be 


GLANCE through radio catalogues 

or at the advertisements in radio 
periodicals may lead one to the 
conclusion that amateur radio is a 
fairly expensive hobby. In fact this 
belief has discouraged a number of 
beginners, particularly the younger 
ones whose supply of cash is limited. 
With this in mind, the writers have 
set out to show that it is still possible 
to get started in amateur radio with a 
very modest outlay Twenty-two 
years ago, one of the writers got on 
the air after having spent about 
$22.00. Considering the rise in the 
cost of living since that time, the cost 
of the equipment to be described here 
is comparable and performance is 
better Certainly the $22.00 outfit 
didn't provide you with a T9X signal. 
With slight modifications of circuits 
found in ARRL’s “How to Become a 
Radio Amateur” and “The Radio 
Amateur’s Handbook" and using all 
new standard parts, a complete novice 
station was built at a cost of slightly 
less than $50.00. This equipment con- 
sists of three units; transmitter, re- 
ceiver, and power supply. The re- 
ceiver will be described next month 
The transmitter uses a 6AG7 modi- 
fied Pierce crystal oscillator which 
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described next month. 
has an untuned plate circuit 


The ampiifier uses a 6L6 with 
pi-section output 


crystal can be used 


recommended 
Considerable effort 
“foolproof” in that it will not oscillate 


the controls when 
is removed from the sock- 


frequency, a condition which is quite 


6AG7 and 6L6 


plate coil, 180 microhenrys 

#6180 peaking coil), was 
eliminating any sign of 
when the crystal was rem 
its socket 

Complete TVI-proofing 
been provided in this. tr: 
however, the type of construction used 
gives a good basis for such measures 
Operated some 10 miles from a TV 
station on Channel 5, there é no 
disturbance to the picture wi the 
transmitter and the TV receiver sit- 
ting side by side. Use of a metal 6L6 
a coil shield, and a bottom plate o: 
the chassis should eliminate TVI eve 
in weak-signal TV areas 

The parts of the transmitte! 
mounted on a 5” x 7” x 3” chi 
The photographs will give an ide 
the parts location which is not 
cal Instead of a milliammete 
pilot lamp PL, is used as a t 
indicator. It protrudes through a 
in the top of the chassis to 
of the oscillator tube A 
rubber grommet is fitted 
hole. The bulb is screwed 
socket and both the bulb 
are held securely in place 
the bulb up through the grom! 
Along the front edge of the cha 
from left to right, are mounted 
keying jack and tuning condense) 
and C At the center of the 
back edge, a five-terminal tie sty 
used to terminate the power « 
which enters the chassis thro 
hole fitted with a rubber 
This cable is shielded and e: 
five-prong plug which pl 
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power supply. (The receiver power 
cable connector will be a four-prong 
plug. This arrangement eliminates ——— 
the possibility of plugging the trans- f 
mitter and receiver power cables into 
the wrong power supply outlets.) The 
heater leads should be of well-insu- 
lated hookup wire and should be kept 
close to the underside of the chassis. 
Keep all of the other leads as short 
as possible; in fact very little wire is 
required other than the leads on the 
components themselves and these are 
trimmed down in most cases 

In designing an economical novice 
station, the use of one power supply 
to furnish power for both receiver 
and transmitter seemed appropriate, 
especially since little more than a 
switch would have to be added to per- aS 
mit this operation. This supply de- ~ 
livers 350 volts at 100 ma. for the 27 


Jt 


000 ohm, V; ’ = = 
tube plates, and 150 volts regulated 10,000 ohm, \, °s. RFC,—2.5 mhy., 100 ma. 1.4. choke (National 
for the screen of the oscillator and 7 » 72 R-100) “a , 
_ i 80 m t., 220 en., 114" dia 
for the receiver. The regulated volt- canal 40 m.—18 t. #20 em., 19" die 
age on the oscillator provides excel- » Cu Ca Cun Cn Crm € 01 yfd., 500 » Both coils closewound on 4-prong plug-in 
len keying and this 150 volts is eramic cond forms 
supplied to the oscillator screen grid ufd., 500 ». ceramic cond J,—Open circuit jack 
~ ‘ bam f fd., 300 ». ceramic cond P S-prong cable plug 
even when the send-receive switch 2.5 mhy., 50 ma. rf. choke (National PI 6 »., 150 ma. pilot light 
is in the “receive” position, which per- Xtal.—80 or 40 m. crystal (3700-3730 ke.; 
mits the operator to spot his fre- 180 uhy. peaking coil (J. W. Miller Co 7175-7200 ke.) 
80) } 6AG7 tube 
uenc ceiver. 
quency on his receive uhy. 7. choke (Ohmite Z-144) V.—6L6 tube 


This arrangement is also ideal for 
code practice but, although very low 
power is used, it is advisable to dis- 
connect the antenna from the trans- 
mitter before practicing. The previ- 


Schematic of the inexpensive transmitter. The separate power connection for the 
6AG7 screen grid (P,, pin 3) provides a regulated voltage supply for the screen, re- 
sulting in improved oscillator stability and enabling oscillator to be used with a 
receiver for code practice and frequency spotting without putting the whole trans- 
ously discussed features hold true if mitter on the air. Two-tube circuit has many advantages over simpler rigs. 
the transmitter and power supply are 

ised along with other makes of ama- face of the chassis and the output through the internal jumper of the 


teur receivers instead of the receiver sockets and line cord are mounted on OD3 as a safety measure (the supply 
to be described next month. The the back face. A hole is cut in the is “killed” if the tube is removed); 
send-receive”’ switch should be in the chassis large enough to clear all the the connections to pins 3 and 7 of the 
“receive” position for both frequency leads from the power transformer, OD3 are not needed for the voltage 
spotting and code practice, irrespec- and the leads from the choke are like- regulating function 
tive of the receiver being used wise fed through the chassis in a rub- After having carefully checked the 
The power supply parts are ber grommet. Care should be taken in wiring of both power supply and 
mounted on a 5” x 7” x 2” chassis wiring up the “send-receive” switch; transmitter, you are ready to test 
is shown in the photograph. The close inspection of its operation will these units. With the “send-receive” 
on-off" switch and the “send-receive” indicate the correct terminals to use switch in the “receive” position, turn 
switch are mounted along the front The a.c. power cord is connected yn the power supply. The 0D3/VR150 


Under-chassis view. Although a compact chassis is used. wir- The completed transmitter has a neat. businesslike appearance. 
ing is not crowded or difficult. Care should be taken not to Its power and performance are similar to those of “standby” 
overheat parts while soldering. Note that stator connections on rigs used by experienced amateurs. J, and knobs for C, and C, 
the tuning condensers are made to ends of the stator bars are along front face of chassis; the tuning indicator bulb 
rather than to the lugs (near chassis lip) to insure short leads. can be seen at left rear corner, antenna stand-off at right. 
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OTE 
TERMINALS 367 
ARE PINS ON 
THE O03 TUBE 

SOCKET 


= 


R 100,000 ohm, 1 w 
R 10,000 ohm, 10 » 

c,, ¢ 8/8 pid., 450 ». elec. cond. 

CH 10.35 hy., 110 ma, filter choke 

/ Power trans, 350-0-350 ¥. @ 120 ma.; 5» 
6.3%. @ 4.7 


@ 4 amps.; amps. 


RECEIVER 


TRANSMITTER == 


S.p.st. toggle sw. 
D.p. 2-pos. rotary sm 
4-pin socket 

S-pin socket 

SY3IGT tube 
OD3/VRISO tube 


Schematic of the power supply for the inexpensive Novice station. 


As the screen 


grid of the 6AG7 transmitter oscillator is connected in both positions of S.. the 
tube can oscillate weakly and may be used with a receiver for code practice. 


regulator tube should 
glow. On the receiver, tuned to the 
frequency of your crystal, you should 
hear a clean signal as you close the 
key. Next, with both tuning con- 
densers set to maximum capacity 
throw the “send-receive” switch to 
“send”. The tuning lamp will glow 
brightly. Tune C, for a dip in the 
brilliance of the tuning lamp, PlL,. 
This point indicates resonance of the 
6L6 plate circuit. If all has gone well 
so far and you are a licensed ama- 
teur, you are ready to load the trans- 
mitter with an antenna 

Any piece of wire 60 feet or 
can be used for both 80- and 40-meter 
operation. The optimum length for 
the 40-meter Novice band is about 65 
feet and for the 80-meter Novice as- 
signment it should be 125 feet. With 


show a blue 


longer 


Rear view of the power supply. 


a.c. cord, The larger tube is 


Along the back edge. left to 
right, are the receiver and transmitter power sockets and the 
the OD3 voltage 


the antenna connected to the 
mitter, check for resonance by 
ing C, slightly back and 
watching PL,. Now slowly 
denser C, a little bit at a 
after each change of C:,, 
resonance with C 


trans- 
Swing- 
forth and 
open con- 
time and, 
check for 
You will find that 
the dip in the brilliance of the tuning 
lamp becomes less and less as you 
continue to open C;. When you have 
opened C, to a point where you can 
just detect a dip in the tuning lamp 
as you tune C,, the transmitter is 
fully loaded and ready to go 

As much tuning as possible should 
be done with the 
nected to a dummy load rather than 
to the antenna to prevent unneces- 
sary QRM on the heavily loaded ama- 
teur bands. A _ satisfactory dummy 
load can be made with a 25-watt light 


transmitter con- 


regulator. 


bulb and two short clip leads. The 
leads are soldered to each connection 
of the bulb and then one lead is 
clipped to the antenna terminal and 
the other one to the metal chassis of 
the transmitter. Tuning procedure is 
the same as that outlined before when 
feeding power to the antenna. The 
25-watt light bulb will glow to nearly 
full brilliance if your transmitter is 
properly tuned. It should be noted 
that the setting of C, and C, quite 
likely will not be the same when op- 
erating the transmitter into the dum- 
my load as when feeding the antenna 
This is true unless by chance the an- 
tenna and dummy load present the 
same impedance to the transmitter 
This transmitter and its companion 
receiver have been used successfully 
on the 40- and 80-meter bands 
ing the crowded Novice 
these two bands. Reports on the sig 
nal from the transmitter have been 
excellent and both coasts were worked 
with no difficulty. 579X reports at 
distances over 1000 miles have 
consistently received and it was grati 
fying to be able to hold ow 
competition with transmitters of 
much higher power. Naturally the 
best results will be obtained when the 
best possible antenna is used tun 
ning 30 watts input, and with a little 
patience and some late night 
on your part, this transmitte: 
capable of producing foreign contacts 
Experienced amateurs will 
nize the fact that the transmitter and 
power supply are not only well suited 
for the Novice, but that they can do 
a fine job as the regular rig for the 
old-time “c.w. hound’ Many of the 
present day hams who have 
weaned and raised on highe1 
will be surprised to see what can be 
accomplished with this small compact 
outfit. It is ideal for the high power 
maa as an inexpensive standby rig in 
the event of rebuilding o1 
of the “big riz’, too much 
high electric bills. (To be 


includ- 
portions of 


bee n 


own 1n 


hours 
is quite 


recog 


been 
power! 


breakdown 
TVI, or 


contimued) 


Under-chassis view. Ground connections are made to lugs under 
socket mounting screws. 
grommeted hole near S, at right. 


Power transformer leads come through 
Wiring will be fairly easy. 
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BREAK-IN WITHOUT 


By BRUCE F. BROWN, WéTww 


SYS- 
tems employing relays for trans- 
mitter and receiver control are 

slow-acting, causing undesirable clip- 

ping of first letters or syllables. In 
addition to acoustical noise in the 

“shack”, relays cause. distracting 

clicks and pops in the receiver and 

may even TVI 

The electronic break-in 
be described has none of the attend- 
ant disadvantages of relays, and it 

be added to the station with little 
no modification of existing control 
circuits. It is fast-acting, it makes 
clipping virtually undetectable, and it 
causes no distracting noise. Since the 
receiver is operative during every 
pause in the channel can be 
monitored for interfering signals. This 
same feature makes it possible to in- 
terrupt a station equipped with this 
system. The parts values in the sys- 
tem have been chosen so that the 
receiver cuts off the trans- 
mitter is energized, and the transmit- 
ter cuts off before the receiver is 
re-energized. Any possibility of feed- 
back is thus eliminated 

For the principle of operation, refer 
to the schematic. Audio is picked up 
from an existing speech amplifier and 
applied to the input circuit of Vi. 
V.., in turn, amplifies the audio sig- 
nal and applies it to V,, which pro- 
rectified negative control 
voltage across R, and C,. This nega- 
tive control voltage biases V:, to 
cut-off causing V:. and V, to conduct 
The conduction of V well 
past cut-off, thus removing screen 
voltage from the r.f. and if 
of the receiver When V, conducts, 
the 60-volt negative blocking bias pro- 
duced at its cathode is shorted to 
ground thus unblocking the trans- 
mitter grids 

The time constant of R, 
been chosen so that with 
talking the receiver will 
off and the transmitter 
energized. However, at the ends of 
sentences or during any other break 
in continuous speech, the receiver will 
become operative, and the transmitter 
will be de-energized. If it is desired 
that the receiver be operative be- 
tween words, the value of C, should 
be reduced. The correct capacity can 
be determined easily with a little ex- 
perimentation. Switch S, disables the 
voice-control circuits when manual- 
control switching of the receiver and 
transmitter is desired. 

In order to simplify the power sup- 
ply, V.. is operated with a grounded 
plate. This eliminates the need for a 
separate positive supply. A _ well-fil- 
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\ JICE-CONTROLLED break-in 


cause 
system to 


speech 


before 


duces a 


biases V 


screens 


and C, has 
continuous 
remain cut 
will remain 


RELAYS 


The all-electronic break-in system is small and is easily adapted to most 
stations using voice control. Well-filtered negative power supply is needed. 


Voice-controlled break-in without relays switches receiver 


and transmitter without bothersome clicks or noise blasts. 


tered negative power supply is neces- 
sary, however, since any ripple volt- 
age appears as input to V,. and would 
cause false operation of the circuit. 
Although the maximum heater-to- 


cathode voltage ratings of V, and V, 
are exceeded, no trouble has been ex- 
perienced. The purist, however, may 
wish to use separate heater supply 
windings. (Continued on page 132) 


ic voice-controlled break-in 


Complete schematic of the all-electron- 
system. 


V2o 1/2 (2auU7 


v3 v4 
R,—3500,000 ohm pot., audio taper 
R,—1000 ohm, 1 w. res. 
R,— 3000 ohm, 
R,—1I1 megohm, 1 w. res. 
R.——7500 ohm, 1 w. res 
Ry, R-—3500.000 ohm, I w. res. 


10 w. wirewound res 


Ry, Ry— 100,000 ohm, 1 w. res. 
Rig 35600 ohm, 1 ww. res. 
C,—.01 pfd., 600 +. cond 
C-—25 pid., 25 +. elec. cond. 
Co—8 afd., 450 v. elec. cond 
C,—.05 uid., 400 v. cond 
C.——.05 pid., 600 v. cond 
S,—S.p.st. toggle sw. 

TI nterstage audio trans,, 1:3 ratio 
V., Ve 1 2AU7 ube 

Vs, Ve—6Y6G tube 

V.—O0A2 tube 


et 


> 
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PHILCO 
suas GENERATOR ADAPTOR 


ae aoe 


DAN LERNER and WINSTON STARKS 


Test Equip. Section. Philco Accessory Div. 


the u.h.f. tank circuits is brought 


Fig. 1. The Philco adapter for 


converting v.h.f. service instruments to u.h.f. use. 


You can adapt your v.h.f. signal or sweep generator 


to u.h.f. measurements with the unit described here. 


UE to the speed with which u.h-f. 
television was launched, thers 
urgent need in all 
shops and laboratories for quality-en- 
gineered and low-priced u.h.f 
equipment. 

The need for this type of equipment 
was foreseen by many electronic man- 
ufacturers. The result of a great deal 
of research and design work at Philco 
is a unit which prevents obsolescence 
of existing v.h.f. signal generators. 
This unit, the Philco Model G&8000 
v.h.f.-to-u.h.f. signal generator adapter 
(see Fig. 1), the Philco u.h.f 
tuner as its heart 

This instrument will adapt 
present v.h.f. signal or sweep gener- 
ator, set at 60-mec. output, to any 
ultra-high frequency between 470 to 
890 me. This gives full channel cov- 
erage, from Channel 14 to 83. The 
adapter has sufficient bandpass (15 
mec.) to convert the entire sweep range 
of a sweep generator to u.h.f. frequen- 
Markers may be fed into the 
adapter and measurements made the 
same as at v.h.f Field strength 
may also be converted by the 
instrument to operate on u.h.f 

The adapter may also be used to 
convert any u.h.f. signal to Channels 
2 or 3 on a TV receiver. Thus, it 
serves to check the over-all operation 
of u.h.f. converters and tuners rapidly. 

As will be described later, this 
adapter has certain advantages over 
regular u.h.f. generators——and is less 
expensive. Basically, the G8000 em- 
ploys a continuous-tuning variable 
condenser system to cover the u.h-f. 
channels by the superheterodyne prin- 


has 


been an service 


service 


uses 


any 


cies 


meters 


56 


oscillator frequency 


and the re- 


ciple in which the 
beats with a 60-mce. signal 
sultant used as a 


u.h.f. signal 


sum is 
Fig. 4.) Since there 
are no vacuum tubes used in 
with the signal, and since the 
is done by a crystal, it follows 
the adapter can be 
to change u.h.f. to v.h.f 

A v.h.f. signal having a frequency 
of approximately 60 megacycles is fed 
into the 75-ohm input 
the adapter, and is coupled by 
of the low-impedance winding on 
transformer, T,, to the slug-tuned sec- 
ondary of this transforme1 Fig 
6.) From this point the signal is ap- 
plied to the crystal mixer assembly, 
consisting of L,-L. and C;, and CD,. A 
signal generated by a local oscillator 
consisting of a type 6AF4 u.h-f. triode, 
V,, and its associated circuit, is intro- 
duced into the crystal mixer circuit 
by means of a 300-ohm miniatur 
transmission line and the mutual 
coupling between L,-L, and L,-L,.. This 
results in a beating together of the 
v.h.f. input and that from the 
local oscillator 

The beat frequency, which is equal 
to the sum of the local oscillator fre- 
quency and the v.h.f. input frequency, 
is passed on toward the u.h.f. output 
of the adapter by the mixer tank and 
tuned output tank circuits. All other 
beats and responses greatly at- 
tenuated. The transfer of signal en- 
ergy between the mixer assembly (o1 
board) and the mixer tank circuit is 
accomplished by means of the mutual 
coupling between L, and L,, while sig- 
nal transfer between the mixer and 


frequency 
(sec 
series 
mixing 
that 


used in reverse 


connector of 
means 


(See 


signal 


are 


about by the mutual coupling between 

and L, and the acitance, 
C;. From the output tank circuit, the 
u.h.f. signal is coupled, through a 150- 
ohm transmission-line 
tion and two 680 ssfd 
the 300-ohm u.h.f 
the adapte1 

The transformer-type 
vides a 6.3-volt a.c. powe1 
the heater of the local oscillator 
A cathode-type full-wave 
tube, the 6X4, is conjunction 
with a resistance-capacitance filter to 
furnish a hum-free plate-supply volt- 
age for the oscillator 

The use of the G8s000 
simple and straightforward in all of 
its applications. Whenever a v.h.f 
nal is to be converted to u.h-f., it is 
simply fed through coaxial 
cable to the v.h.f. connector on the 
adapter. This signal must be at a fre- 
quency of 60 mc. for the dial « 
tion to hold true. Variation from 50 
to 70 me. is possible with a 
tionate reduction in 
ciency, plus a loss of frequency 
bration. The resulting u.h.f. signal ap- 
pears at the u.h.f In this 
case, the u.h.f. connector is treated as 
the signal 

When used to convert to u.h-f., the 
attenuator of the regular v.h.f 
ator can still be used 
has eve} attenuate a u.h.f 
signal, this feature will be welcomed 
as the logical solution for accurate 
and convenient control of u.h.f. 
signals. 

Markers can be produced by v.h-f. 
generators coupled into the v.h.f. in- 
put cable to the adapter. The 
is handled just as if 


response 


Stray cap 


matching sec- 
condensers, to 
output terminals of 


supply 

source for 
tube. 
rectifier 


pro- 


used in 


adapter is 


75-ohm 


ilibra- 


propor- 
effi- 


cali- 


conversion 


connector 
source 


grener- 
To anvone who 


tried to 


marker 
generator it were 
being used on a 
60 me 

Operation of the G8000 adapter 
and straig 
u.h.f. signal is 
terminals. 


reverse is also a simple 
forward procedure. A 
fed into the u.h.f. antenna 
The v.h.f. output terminals are 
nected to whatever device is intended 
the v.h.f. (at approximately 
Then the u.h.f. dial is tuned 
incoming u.h.f. signal or for 
v.h.f. output 


U.H.F. Test Hints 


precautions 


con 


to accept 
60 me.) 
to the 
maximum 


There are a number of 
which should be taken whenever mak- 
ing tests at u.h.f. frequencies. It is 
necessary to use some new techniques 
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and to be more careful about observ- 
ing some old ones. Some of the points 
which should be kept in mind 
outlined here: 

1. All connections at u.h.f. should be 
made with coaxial cable, except where 
open-line connectors are provided 
2. Connections should be neat, short, 
and with the minimum number of 
splices, bends, or any kind of varia- 
tion in the line. Even a shielded cable 
should be carefully placed in a u.hf 
test setup, especially when leakage or 
the 


are 


standing waves are important in 
test 

3. As in the 
the end of 
be terminated in 
impedance of the 
tion should be a 
watt carbon type 
the 
terminated 
is feeding. If 
the correct terminating 
then a_ simple 
matching network can be devised, as 
shown in Fig. 3, which illustrates 
how it is possible to match a 300-ohm 
balanced line to a 75-ohm load (in this 
case, a 75-ohm u.h.f. tuner input) 

4. The input and output cables of 
the GS8000 should be kept apart to 
avoid signal leakage through the unit 

5. The test the bench 
should be arranged to avoid crossing 
or paralleling of cables 

6. Hot cables in a test may 
be due to improper termination of 
location of cables in such a 
leakage can- 

When observing a 
may be desirable to 
and test equipment 
to reduce hot cable 
desirable, in 


v.h.f. gener- 
test line must 
the characteristic 
line. The termina 
resistor of the 

The only exception 
where the 
by the device 
the device does 


case of 


ators any 


to this is cable 
will be 
which it 


not 


case 


have re- 


sistance, resistance 


setup on 


setup 


cables or 
way that signal 
cellation effects 
sweep curve, it 
shift the c 
around the bench 
effects. It may be 
test setups, to 
on the 


generators 


causes 


ibles 


some 
brass 
for tl 


unit 


use a copper ol! 


table as a base 


and the 


sheet 
signal 
tested 
7. Matching 
tenuators ol 


being 


and at- 
for v.h.f 
unsatis 


transformers 
the 
tests will generally be 
factory for u.h.f 

8. False from gen- 
erators will be minimized by the tuned 
circuits of the GS8000 adapter Such 
responses will be of relatively low am- 
plitude and can be minimized 
further, if they appear in some 
ular careful 
equipment 
setup for using 
the response 
a TV receiver at u.h-f. is 
in Fig. 5. Fig. 2 the adapte 
being used for standing wave measure- 
ments with a suitable delay line. Many 
other applications are possible for this 
instrument, both in the 
and the laboratory 


used 
found 


type 


use at 


responses sweep 


even 
partic 
setup, by 
cables or test 

The test 


to observe 


placement of 


the G&8000 
curve and 
align shown 


shows 


service shop 


able to 
vert a Channel 2 or 3 signal to 
u.h.f. channel, simply by setting 
adapter dial to the desired u.h.f 
nel, is valuable for the 
nician and the TV dealer. In areas 
where there is not yet a u.h.f. channel 
on the air, but where one is expected, 


con 
any 
the 
chan- 
tech- 


The feature of being 


service 
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SOFT (APPROX) 
300 OWM LINE 


Fig. 2. Test equipment setup for stand. 
ing wave measurements along 300-ohm 
lead-in line using the Philco adapter. 


Fig. 3. Test setup for the alignment of 
u.hf. tuners using a v.h.f. sweep gen- 
erator and the Philco G8000 adapter. 


UHF. TUNER 


(UF OSCILLATOR) 


UH F OSC 
| FREG + 60mc 


WHF OUTPUT 


SECONE Det ate 


Fig. 4. Simplified diagram showing the 
basic components of the Philco adapter. 


service technicians can use the adapter 


with a u.h.f 
corresponding to the channe 
are expecting. In this way, they 
familiarize themselves with u.h.f 


to provide themselves 
signal 
they 
can 


Fig. 5. Test equipment setup for align- 
ing a TV set on u.h.f. with the G8000 


rV set dealers can use the 
test and demonstrate the 
u.h.l. of the converter 
the u.h.f.-v.h.f they 
to sell wv 


techniques 
adapter to 
reception on 
as well as 
expect 


sets 


Fig. 6. Schematic diagram of the Philco v.h.f.-to-u.h.f. signal generator adapter. 


By BERT WHYTE 


HE introduction of a record revue 

section in Rapio & TELEVISION News 

may cause some lifted eyebrows, in- 
asmuch as the editorial coverage of 
this magazine has always been on a 
technical plane. However, the results 
of a recent survey of our readership 
has convinced us of the need for this 
type of coverage. In this section the 
technical aspects of the recording will 
be fully covered, as to frequency re- 
sponse, dynamic range, distortion con- 
tent, tracking, spindle hole eccentric- 
ity if present, surface noise, transient 
response, ete. Since the ultimate goal 
of most high-fidelity experimentation 
is the greater enjoyment of music, the 
section will include pertinent musical 
data about the recordings reviewed 

It will be the policy of this depart- 
ment to name the equipment used in 
the reviews, as well 
environment olf 


as the acoustical 
the equipment. Each 
month the equipment used will 
tested by an independent group of 
qualified engineers and “certified” as 
to the operating perfection of all ele- 
ments, from pickup through loud- 
speaker. 

Equipment used _ this month: 
Weathers FM pickup, RekOkut T12H, 
Fisher preamp equalizer, McIntosh 
50 watt amplifier, Jensen G-610 “Tri- 
axial” in folded-horn corner 
enclosure. Speaker was placed in hard 
plaster corner, room has absorptive 
wall opposite speaker, carpeted floor, 
three reflective walls, hard 
usual upholstered furniture. 
beration time about 2 
tically no slapback. 


RESPICHI 
THE PINES OF ROME 
FOUNTAINS OF ROME 
The Minneapolis Symphony 
conducted by Antal Dorati. 
50011, 33'4 rpm, AES 
$5.95. 
The Vienna State Opera Orchestra con- 
ducted by Argeo Quadri. Westminster 
5167, 33'4 rpm, AES curve. Price 
$5.95. 


be 


Jensen 


ceiling, 
Rever- 
seconds, prac- 


and THE 
Orchestra 
Mercury 
curve. Price 


These offerings might be called the 
“dilemma of the db", or “which one 
has the mostest.” Respighi wrote 
some of the most rip-roaring music in 
history. The loudness of his music is 
almost overshadowed by the loudness 
of the adherents of these discs. Seldom 


has such vociferous controversy raged 
over phonograph records! Each camp 
is firmly convinced that the other is 
composed of members of that ignoble 
musical fraternity, Theta Epsilon Beta 
(Tin Eared Why all this 
uproar? Armed with both discs, I de- 
cided to listen and learn. 

One thing is immediately apparent 
Both the Mercury and 
dises are highly exciting 
Equally apparent 
recording 


saboons)! 


Westminster 

recordings 
is the difference in 
techniques. The engineers 
of both companies have tried to reach 


the same goal, but by totally differ- 
ent approaches. The Mercury people 
employed their by-now-famous, single 


Telefunken mike suspended at some 
optimum point over the conductor's 
podium. And Westminster? Well, I 


wasn't present when the recording was 
made (and Westminster ain't tellin’) 
but I suspect they utilized a clever 
new version of an old technique used 
for “pop” Each choir in the 
orchestra (brass, woodwind, etc.) is in- 
dividually miked with reflecting o1 
damping boards as dictated by acous- 
tic outputs of the instruments, and 
then mixed by the engineer on the 
console. Usually an omni-directional 
mike is suspended for hall 
tion to enhance the liveness of 
recording 

Both 
some 
yen 


dates! 


reverbera- 
the 
recordings are productive of 
terrific sound. If you have a 
for the satisfying thump of bass 
drum and tympani, the crash of cym- 
bals, then this is your meat. With con- 
trols set flat and with proper equaliza- 


tion for each disc, the Westminste 
seemed more strident than the Mer- 
cury, although string tone was gen- 
erally well above average It was in 
the last movement of the “Pines of 
Rome,” which is fortissimo with a 
vengeance, that decided me in favor 
of the Mercury version. Now, I'm all 
for high-fidelity sound and the more 
cycles per, the better. But | think it 


is a cardinal sin to overlook the fact 
that we are still dealing with music, 
and that certain rules and a modicum 
of taste should be preserved. What I 
am referring to is the overblown dy- 
namics and odd phrasing evident in 
the Westminster disc. Partly this is 
Mr. Quadri’s sin, but the greater part 
is the overzealous “dial twiddling” of 


the engineers. Had 


the 
climax come over completely free of 
distortion, it might have passed notice. 
But alas! the last few bars give far 


tremendous 


from mute testimony of the heavy 
hand on the controls. The dynamic 
range of the Mercury disc is unbeliev- 
able. I had the good fortune to hear 
the original tapes on the 
“Pines.” The transfer from 
LP, via the sensational new 
cutterhead was an astounding dem- 
onstration of what can be cut into a 
disc, in terms of dynamic range, fre- 
quency and lack of distor- 
tion. Performance-wise, Dorati and 
the Minneapolis have far better com- 
mand of the score; Dorati, often called 
a “cold” conductor, displays little of 
that attitude here and instead is high- 


Mercury, 
tape to 


Miller 


response, 


ly evocative in the lyrical sections. 
Mr. Quadri does a competent job, 
within the limits of his insight into 


the score, but suffers from an orches- 
tra far less disciplined than this col- 
orful music demands. Surfaces of both 
recordings were very good. Summing 
up; a few years ago either disc would 
have been manna from heaven. Now 
with two very exemplary versions 
around, you've got a problem. Some 
people like vanilla and like 
chocolate. I like the Mercury. 

Note: Anent the 
Miller cutterhead most of the Mer- 
cury “Olympian Series recordings 
originally cut with the Grampian head 
have been recut with the Miller with 
results even more spectacular than the 
original You can identify the new 
pressing by the letters “MF.” 


COULD 

SPIRITUALS FOR ORCHESTRA 
GERSHWIN 

PORGY AND BESS (arr. by 

Russell Bennett) 
The Minneapolis Symphony Orchestra 
conducted by Antal Dorati. Mercury 
MG50016, 3314 rpm, AES curve. Price 
$5.95. 

Fabulous!! A more apt description 
of this recording would be hard to 
find. In many years of listening I have 
heard many great combinations of 
performance and score, recording tech- 


some 


reference to the 


Robert 


nique and superb orchestras. In this 
recording a happy amalgam of all 
these factors has resulted in one of 


the outstanding listening 
of this or any other year. The Gould 
“Spirituals,” is the prize side on this 
disc and the side which I will review, 
although the “Porgy” is magnificent 
musically and technically 

I predict that “Spirituals” 
plant Varese's 
demonstration 


adventures 


will sup- 
“Ionisation,” as the 
record par excellence. 
Since the Gould score is also extreme- 
ly interesting and listenable music, 
this will come as blessed relief to 
thousands of wild-eyed and long-suf- 
fering wives who have been under 
siege by 110 db of fire siren, assorted 


gongs and bells and of course, the 
lion's roar. As a demonstration piece 
for transient response and dynamic 


range, this disc has no peer. In five 
movements, “Spirituals,”” encompasses 
(Continued on page 157) 
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HE 1954 Zenith television receivers 

utilize the following chassis: 19L25, 

19L26, 19L27, 19L28, 21L21 and 
22L20. These form the “Super K” 
or “L” series, designed for the best 
possible reception of both u.h.f. and 
v.h.f. TV signals in extreme fringe as 
well as local areas 


Tuner 


The “Super K” chassis incorporates 
an improved signal-to-noise ratio, 12- 
position turret tuner, using a 6BK7A 
cascode-type r.f. amplifier, and a 6U8 
triode-pentode used as a mixer and 
The turret is shipped from 
the factory with twelve pairs of v.h.f. 
strips in place; however, it may be 
filled with any combination of twelve 
u.h.f. or v.h.f. pairs of The 
tuner may be removed from the re- 
ceiver without taking the chassis from 
the cabinet Merely disconnect the 
fine tuning shaft, remove the antenna 
lead and plug-in connections, and then 
remove four small screws 

The complete circuit diagram of the 
tuner with the channel selector switch 
in a v.h.f. position is shown in the 
upper left of Fig. 1. The antenna is 
connected to a center-tapped primary 
Two if. rejection traps 
approximately the center of the if. 
bandpass, increase the if. rejection 
on Channel 2 and on u.h.f. These traps 
are designed so that additional reso- 
nant frequencies are not present in 
the u.h.f. band 

The rf. grid coil is returned to 
ground through a trimmer condenser, 
C,, which is adjusted to approximately 
equal the value of the input capaci- 
tance of the 6BK7A 

The principal reason for using the 
6BK7A cascode r.f. amplifier is to ob- 
tain the lowest possible figure 
on all channels. The inter 
stage is series-tuned near Channel 13 
by means of a series coil, L 
between the first plate and 
The two triode sections are 


oscillator 


strips 


resonated to 


noise 


casct de 


connected 
second 
cathode 
connected in 
have identical values of plate current 


series and, therefore 
The grid of the second triode is heid 
fixed potential by means of a 
voltage-divider network between “B+” 
and ground, thus giving a relatively 
rapid cut-off of the plate current of 
the first Which is con- 
trolled by the a.g.c. voltage 

A pair of double-tuned 
provided between the rf. amplifier 
plate and the mixer grid. The two 
coils are returned to ground through 
a common inductance, L;, which pro- 
vides some coupling between the cir- 
cuits on the high channels. On Chan- 
nel 13, the coupling between the coils 
on the strip actually this 
common inductance coupling slightly, 
while on the lower channels this com- 
mon inductance coupling is rein- 
forced in varying amounts by the 
coupling between the coils on the 
strip. All other coupling media be- 
tween the circuits have been carefully 
avoided 

The mixer grid and r.f 
are made identical by 


at a 


triode section 


circuits 1s 


opposes 


plate coils 
returning the 
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NITH 


BRIAN J. MAROHNIC 
TV Field Engineer. Zenith Radio Corp. 


Complete service information on the new 1954 Zenith 


TV sets, including full schematic and alignment data. 


converter grid through a 19 az#fd. series 
condenser, C This simplifies the 
standardization of the coils, thus re- 
quiring fewer different types 

The oscillator tube is decoupled 
from the coil on the strip by means of 
a 5.5 wufd. series condenser, Cy. This 
effectively increases the inductance 
value of the oscillator coil, and there- 
by minimizes the effect of contact and 
other stray inductances, and reduces 
the effect of tube voltage variation on 
the oscillator frequency. The variable 
condenser tapped on Ly», and designat- 
ed as the fine tuning control, is used 
at the factory for standardizing the 
circuit, and as a fine tuning control by 
providing a stop which, after the fac 
tory trimming adjustment, permits 
the condenser to be turned only two 
turns out of the several in its com 
plete range 

Where leads are brought out of the 
oscillator compartment for the “B+” 
and heater, feedthrough ceramic 
densers and series r.f 


con- 
chokes provide 
good isolation of all oscillator r.f. cur- 
rents. Besides the normal shielding 
some extra shielding is provided over 
the grid and cathode leads to the se« 
ond triode of the 6BK7A which ex 
tends into the oscillator compartment 

All changes, going from v.h.f. to 
u.h.f., are made by simply turning the 
channel] knob from a v.h.f 
channel to a u.h.f. channel. The opera 
tion of the receiver is exactly the 
same on u.h.f. as it is on v.hf., and 
there are no additional knobs or 
switches. The u.h.f. antenna, if re- 
quired, is connected to the same tubu- 
lar 300-ohm line, through an isolation 
filter, as that used to feed the v.h.f 
signal to the receiver input terminals. 

This tuner converts the u.h.f. signal 


selector 


to the 40-me. if. frequency 
the receiver. In the upper 
corner of Fig. 1 is shown the circuit 
of a u.h.f. strip. The u.hf 
similar in size to the strips used for 
v.h.f. Incorporated on the u.h.f. chan- 
nel strips is the u.h.f. preselector, the 
u.h.f. crystal mixer, which derives its 
local signal from a crystal multiplier 
between the mixer and v.h.f 

lator, and coils for tuning the r.f 
and plate, and the converter 
the intermediate frequency 


used by 
left-hand 


strips are 


oscil 
grid 
grid to 
The con- 
verter output connection remains un 
changed. These circuit 
made entirely on the 
itself 

The triode of the 6U8, which is used 
as the v.h.f. oscillator, is also utilized 
u.h.f 
however is 


changes are 


channel strip 


as the oscillator on The oscil 
lator tube operated on 
v.hf., and its output is multiplied to 
u.h.f. by the crystal multiplier 

To feed the 
the crystal multiplier 


oscillator power into 
which is inside 
the antenna compartment, a short co 
axial cable is used. The possibility of 
coupling power to the an- 
tenna is avoided by providing a stator 
contact, #6, which has an effective 
ground finger on either side of it--and 
the best possible shielding around it 
This contact is fed by means of the 
short coaxial cable, extending into the 
oscillator compartment to an extra 
contact, which is not used on 


oscillator 


Stator 
v.h.f. For u.h.f., a small condenser is 
connected between this terminal 
(#11) and the plate end of the oscil- 
lator coil. Further isolation between 
the multiplier contact, #6, and the 
antenna is provided by the u.h.f. tuned 
circuits on the channel strip 

Coils LA and LB are preselector 
coils tuned to the incoming u.h.f. car- 
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rier frequencies. Coil LC is a mixer 
coil which combines the multiplied 
oscillator frequency with the incom- 
ing signal to produce the 40-mc. if 1O THE 
Coupling between the antenna and the . CONVERTER EXIST 
first tuned circuit is accomplished by id m,. * 
means of a very small center-tapped 

loop, inductively coupled to the low 
potential end of the coil. Coupling 
from the second preselector circuit to 
the mixer is accomplished by a small 
loop, one side of which is returned to 
a 20 wafd. r.f. bypass condenser, and 
the other side is connected to the 
crystal. This r.f. bypass condenser also 
forms a part of the matching network Fig. 2. Block diagram of the Zenith u.h.f. tuner strip conversion method 

to the 6BK7A grid. The other side of showing how conversion to the receiver's if. is effected for Channel 27. 

the mixer crystal connects to a tap on 

the multiplier coil, near the low po able coil, mounted on the strip, which sired video if. The actual conversion 
tential end, to obtain oscillator excita- adjusts the oscillator to the funda- takes place in the mixer crystal 
tion for the mixer. The multiplier mental frequency desired. The sine- CK i. 

crystal is connected to another tap wave output of the oscillator circuit is The 6BK7A and the 6U8 pentod 
slightly higher on the multiplier coil fed to the germanium harmonic gen- section become i.f. amplifiers for u.h.f 
The other side of the multiplier crys erator crystal. The crystal conducts by means of if. coils inserted into 
tal connects to the oscillator through only on the very peaks of the waves, their circuits by the u.h.f. strip. The 
the turret contact and shielded cable and its output consists of sharp pulses output of the 6U8 pentode section is 
mentioned previously. The entire as- which are rich in harmonics of the fed to the regular if. section of the 
sembly is mounted in a metal casting fundamental frequency. The oscillator receive 

which provides excellent shielding for tuned coil is adjusted to the desired The complete change to u.h.f. cir 
the preselector and multiplier circuits harmonic frequency (by means of a cuitry takes place as the u.hf. strip 
both from each other and external in metal screw which enters the coil and clicks into position. The multiplie 


IN 
RECEIVER 


fluences changes its inductance), and is excit- circuit can be tuned by connecting a 

The 40-mce. signal is applied to the ed at that frequency only. This is il- voltmeter which has a full-scale read 
6BK7A grid through a pi network. Re- lustrated in Fig. 2, which is a block ing of .2 or 3 volt to the turret con 
sistor, R., supplies a steady ‘2 milli- diagram of the operation of the tuner tact for the 6BK7A grid. With the 
ampere of current through the crystal for Channel 27 (548-554 mc.). Here proper oscillator strip inserted, and 
The steady d.c. current creates a con- the fourth harmonic of the funda- the oscillator on the correct fre 
stant load at all times across the mental oscillator frequency, 148.75 quency, the multiplier tuned circuit 
tuned circuits me., excites coil LC which is tuned to can be adjusted for a dip in the volt 

The main oscillator tuned tank is 595 mc., with the result that this fre- meter reading. Optimum excitation is 
located in the tuner chassis. This tank quency mixes with the video carrier that which causes the voltage across 
circuit is in series with a small tun- frequency of 549.25 me. to give the de- the crystal to drop to approximately 


Table 1. Alignment procedure for the video i.f. and sound circuits of the Zenith “L” series chassis. 


VIDEO I.F. ALIGNMENT 


SIGNAL GENERATOR OUTPUT 
FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST REMARKS 


V.T.V.M. Point E in Bias to-— 2 volts Use a 2-volt battery with 
Fig. 1 potentiometer across it. 
Connect positive termi- 

nal to chassis. 


43.5 me Oscilloscope Pin 2 of V, T, (top and bottom) Adjust generator for 3- 
center fre- through 10,000- Test point for max. gain with volt peak-to-peak de- 
quency, 5 | ohm isolation “D” and 41.25 and 45.75 me. tector output. 
me. devia- Cc resistor ground markers in valleys 
tion of response curve 


43.5 me. Oscilloscope Pin 2 of V L.., L., and Ly, for It may be necessary to 
center fre- through 10,000- Test point minimum marker reduce bias to zero (or 
quency, 5 ohm isolation “D"’ and amplitude at freq. go slightly positive). 
mc. devia- A resistor ground shown in Fig. 1 
tion 


43.5 me. Oscilloscope Pin 2o0f V T., T., T;, and Ly, for Readjust bias to-—2 volts 
center fre- through 10,000- Test point response curve be- 
quency, 5 ohm isolation “D"' and low 
me. devia- A resistor ground 
tion 


SOUND CIRCUIT ALIGNMENT 


Tune to on-the-air TV L top and bot- Adjust step attenuator 
channel tom), L.., L., and to level where “‘hiss'’ is 
for cleanest heard. 
sound, min. buzz 
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(LIMITER GRD) 

carnooe PINE 
Pint 


MINIATURE TUBE ENVELOPE 


t arr 


Fig. 3. El g t of the 6BN6 
used as the sound limiter-discriminator. 


one-half the no-excitation voltage. 


1.F., Sound, and Video Circuits 


The intermediate frequency 
fier in the Zenith “Super K"’ 
is of the 40-mc. type, and 
of three transformer-coupled 
stages. 

A crystal diode, X,, is used to rec- 
tify the video and sound if. signals. 
The two if. carriers beat together in 
the diode detector producing a 4.5-mc. 
carrier, which is FM sound modulated. 
Both the composite video and sync 
signal and the 4.5-mec. sound carrier 
are applied to the 12BY7 grid. The 
syne pulses are negative with respect 
to ground. When replacing a crystal 
diode, the correct polarity of connec- 
tion must be observed, otherwise, a 
negative picture will be obtained and 
syne troubles will develop. The crys- 
tal may easily be reached for test or 
replacement by lifting the top of the 


ampli- 
chassis 
consists 
6CB6 


last i.f. transformer metal shield can. 

Many of the condensers and resist- 
ors in the if. circuit are of 10% tol- 
erance. When replacing these compo- 
nents, use the same tolerance as the 
original part. 

The video amplifier uses a new type 
12BY7 pentode, and is directly coupled 
to the picture-tube cathode. The con- 
trast control is in parallel with the 
plate load and directly controls the 
picture-tube cathode signal level 

The 4.5-me. FM sound carrier is 
taken from the junction of C» and the 
secondary winding of L., and is fed to 
the 6AU6 sound limiter grid. From 
this stage the 4.5-mc. signal of 
tween three and about four volts goes 
to the grid of the 6BN6 sound limiter- 
discriminator 

The sound. discriminator 
used in the “Super K”’ 
of the simplest ever designed. No dis- 
criminator transformer is required; 
the entire circuit depends for its oper- 
ation on the 6BN6 tube. The tube is 
unconventional in element structure, 
operating on electron optics principles 
Fig. 3 shows the element arrangement 
of this gated-beam tube 

Electrons from the cathode are 
formed into a beam by the grounded 
focus electrode and the positive accel- 
erator. This beam is passed through 
the limiter grid when the latter is at 
zero or positive potential. However, 
when it is negative, it stops the beam 
which falls back on the accelerator 
Since the limiter grid merely acts as 


be- 


circuit 


chassis is one 


Fig. 4. Representative chassis layout for the Zenith “L” series TV receivers. 
Note the alternative focus and centering method used in some models (dotted). 
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a gate, passing or obstructing the 
beam formed by the focus and accel- 
erator elements, the size of its positive 
potential is irrelevant. The same beam 
will be passed whether the voltage on 
the limiter grid is 1-volt positive or 
10-volts positive, resulting in very ef- 
fective limiting. 

The electron beam leaving the lim- 
iter grid next passes through the sec- 
ond accelerator and screen and from 
there goes through the quadrature 
grid to the positive anode. The quad- 
rature grid tuned to the signal 
frequency 

When the limiter 
(one-half of each cycle of 
signal), it the 
to the quadrature grid 
ture grid obtains 
the periodic variation in the space 
charge in front of it, which produces 
about 5 volts across its tuned circuit. 
This grid clips the leading portion 
from the half-cycle pulse and passes 
approximately a quarter-cycle pulse 
of current to the anode 

The phase displacement between the 
voltage on the quadrature grid and 
the electron beam is affected by the 
modulation of the signal frequency 
This, in turn, affects the length of the 
anode current pulse. The d.c. voltage 
drop the plate load resistor 
(which is bypassed for if.) is propor- 
tional to the length of this pulse, and 
therefore, to the original modulation 
of the input signal. 

A 220,000 ohm resistor, Rw, and 
ufd. condenser, Cw, in the circuit 
the quadrature grid places a 
voltage on this grid 
noise immunity of the circuit. The 
variable resistor, R», sets the operat- 
ing point of the 6BN6 eliminate 
the 60-cycle vertical pulse from the 
sound. 

The composite video signal at the 
grid of the video amplifier is fed to 
the first signal grid of the 6BE6 sync 
clipper. The sync pulses fed to this 
grid are negative in polarity, and the 
bias on the grid is adjusted by 
means of R;,, the “Fringe Lock” con- 
trol, that the sync tips do not cut off 
plate current in the tube. The current 
in the tube is normally controlled by 
a positive polarity composite video 
signal fed to the second signal grid 
from the output of the video amplifier. 
This voltage drives the 6BE6 into both 
plate saturation and cut-off. Operat- 
ing bias of the tube is set by Rs and 
Ce. from grid current drawn while 
signal voltage is applied, so that the 
sync pulse is clipped just above the 
black level. However, when a burst 
of noise appears in the composite 
video signal, the first signal grid is 
driven to cut-off, so that this noise 
does not appear in the output of the 
tube. Although the sync pulses may 
also be eliminated by this action, the 
oscillator continues on the flywheel ef- 
fect, and will resync when the sync 
pulses reappear. 

The sync pulses next go to the inte- 
grator and differentiator networks 

(Continued on page 106) 
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A SQUARE-WAVE 
SHAPER 


By GEORGE ELLIS JONES, JR. 


Dept. of Chemical Engineering 
University of Pittsburgh 


OT ONLY will the use of square 

waves speed tests which can be 

made with other types of signal 
generators, but certain tests can be 
made using square waves that could 
not be made at all using sine waves 
Transient response of an amplifier can 
be rapidly established by driving the 
amplifier with a square wave and ob- 
serving its output with an oscilloscope 
An additional use, not often discussed, 
is in the checking of tone control cir- 
cuits. When the treble and bass con- 
trols are so adjusted that a 1000 cps 
square wave looks good and the best 
possible 100 and 10,000 cycle square 
waves are obtained, the tone controls 
are in their flat position. 

The technician or experimenter who 
realizes the convenience of square- 
wave testing usually already has a 
sine-wave generator. The construction 
or purchase of the ordinary square- 
wave generator causes a duplication 
of parts and, generally, poorer per- 
formance than can be obtained by us- 
ing a square-wave generator of the 
type described here. Most square-wave 
generators use a multivibrator circuit 
to develop a square wave of sorts 
which is then clipped and amplified 
Frequency stability in such generators 
is notoriously bad. Furthermore the 
steep wavefronts are often slowed 
down and rounded off because the mul- 
tivibrator circuit must suddenly 
‘harge or discharge the larger con- 
densers necessary for timing the rel- 
atively long level sections of the 
square wave 

The unit which the author has de- 
signed amplifies and clips a sine wave 
input (derived from an external sine- 
wave generator) with one duo-triode 
stage. Further amplification and iso- 
lation is provided by a video-amplifier 
stage and a cathode-follower output 
stage. Fig. 1 is the schematic diagram 
of the unit. Waveforms appearing at 
various key points within the genera- 
tor are shown in Fig. 2 

For those of us who generally work 
with class A amplifiers where the 
objective is to have the output wave- 
form an enlarged version of the input 
waveform, complete and accurate in 
all detail, a stage-by-stage analysis of 
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Front panel view of 

square-wave shaper. The vari 

ous controls are identified and correspond 

to those given in parts list accompanying Fig. 1. 


The design, construction, and operation of an audio test unit 
which can be used in conjunction with a sine-wave generator. 


this generator should prove interest voltage of Vu rises above some 
ing. Here each stage is driven either critical value (which is determined by 
to cut-off or to grid current, and some the size of the cathode resistor, R,) 
of the tubes are driven from the one Vie suddenly cuts off. When the Vi, 
extreme to the other. grid voltage drops again, Vs» starts 

The amplifier tube V,, is driven at with equal rapidity to conduct again 
both its cathode and its grid by Vie Thus the sine-wave input (for all 
in such a way that the two drives aug- practical purposes) switches V,, off 
ment each other When the _ grid (Continued on page 116) 


Fig. 1. Complete schematic diagram of the square-wave shaper built by the author. 
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SELENIUM DIODE APPLICATIONS 


4 


Fig. 1. Modern selenium diode. 
photographed alongside pa- 
per clip to show compact size. 


By 


J. T. CATALDO 


International Rectifier Corp. 


The development of the selenium diode opens a whole 


new field of circuit design possibilities to the engineer. 


HE development of the selenium 
diode offers the electronic design 
engineer a series of semi-conduct- 

ing components heretofore not avail- 

able. These units were developed, in 
part, to help fill the ever increasing 
demand for miniature diodes of the 
metallic family which was created 
with the advent of electronic com- 
puters and miniaturized equipment of 

all types. Germanium and silicon di 

odes were used almost exclusively in 

computers as well in other 
tronic equipment such as hearing aids, 
electronic organs, bias supplies, sensi- 
tive d.c. relays, TV and radio re- 
ceivers Manufacturers have been 
sponsoring research and development 
activities since the first commercial 
production of selenium rectifiers. The 
development of the selenium diode 
shown in Fig. 1, is the result of the 
progress made to date in the effort to 
miniaturize selenium rectifiers. The 
diode photographed with a pape 
clip for comparison purposes. 

Initial efforts to produce small rec- 
tifier cells were not very encouraging 
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improvement 


and control of production techniques 
and processes, a few selenium rectifier 
manufacturers started producing min- 
iature rectifier cells 
were assembled into various types of 
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Fig. 3 
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Si 2S1 


Rated Forward Current 
Max. Applied Voltage 


100 ya 
26 v. 52 v. 
. Output 
Voltage 
Peak Inverse Voltage 
Max. Surge Current 
(in ma. 1 sec.) 
Voltage Dropat FullLoad 


20 v. 
60 v. 


40 v. 
120 v. 


5 5 
1 v. 2 v. 


Max. r.m.s 
Current 


Input 
250 


ua. 


Peak Rectified Current 
in ma 


Reverse Current at Max. 
Applied Voltage 


Reverse Current at 


Shunt Capacity at Max. 
Frequency wufd. 


Max. Frequency 


100 va. 200 ya 


1T1 2T1 
200 ya 
26¥ 


52 v. 


20 v. 
60 v. 


40 v. 
120 v. 


10 
lv. 


10 
2¥ 


500 ua 


2.6 


20 v. 


57 
wufd. 


29 
wufd. 


200 ke. 


U1 
5ma 
26 v. 


20 v. 
60 v. 


80 
lv 


140 
wf. 


2u1 
1.5ma. 
§2 v. 


40 v. 
120 v. 


70 
wuld. 


3U1 
1.5ma 
78 v. 


60 v. 
180 v. 


80 


3 v. 


5 
| wuld. 


4Ul 5U1 
1.5ma. 1.5ma 
104 v. 130 v. 


80 v. 
240 v. 


100 v. 
300 v. 


80 
4 


80 
5 v. 


' 


3 28 
wufd. 


Ambient Temperature Range: 


40 to 100 degrees C. 


64 


the selenium rectifier is an area type 
semi-conductor. As such, the selenium 
rectifier possesses a_ self-capacitance 
which is on the order of 0.018 micro- 
farad per-square-inch at a frequency 
of 60 cycles-per-second. In Fig. 2 are 
plotted capacitance test data of an 
0.250 inch diameter selenium rectifier 
cell in microfarads per-square-inch 
versus frequency. From this curve, the 
self-capacitance of an 0.250 inch diam- 
eter cell is calculated to be 500 upfd 
at 100 ke. and 900 uzfd. at 60 cycles 
Since the capacitance 
rectifier function 
it is obvious that reducing the 
area of the cell would, in turn, de- 
crease the self-capacitance Large 
scale production of smaller diameter 
cells was accomplished after contin- 
ued research resulted in resolving the 
many difficulties previously encoun- 
tered. Consequently, it is now possible 
to produce rectifier cells having an 
area of 0.003 square inch as compared 
to previous small cells having an area 
of 0.05 square inch. A decrease of ca- 
pacitance of much as 16 to 1 
been achieved by this reduction 
rectifier cell size. The decrease of 
self-capacitance permits the of 
these selenium diodes in circuits oper- 
ating in a frequency of 100 ke 
to 200 ke. These and devel- 
opment activities resulted 
erational improvements such 
treme stability and lone life 
ambient temperatures and 
environment conditions normally en 
countered in military applications 
The resulting improvements 
tributable modifications 
manufacturing 
to the complete encapsulation of 
rectifying element within a 
setting plastic. 
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Characteristics and Specifications 


The present line of selenium diodes 
consists three Series S 
Series T, and Series U. The units are 
provided with pigtail to facili- 
tate wiring into crowded chassis 
Their small size Table 1 for di- 
mensions) makes them ideal for use 
in electronic equipment where 
limited. They do not 
additional support because 
light weight 

The dc. output current rating 
100 microamperes, 200 microamperes 
and 1.5 milliamperes for the Series S 
T, and U respectively. The S 
and T are produced for output 
of 20 and 40 volts, while 


ol series 

leads 
(see 
space 
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ries S 
volt- 
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ages 
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Serie ’ is available fer output volt- 
ages 20, 40, 60, 80, and 100 volts at 
rated output current. Higher output 
voltages are attainable with these se- 
lenium diodes at reduced output cur- 
rent. Static forward and reverse char- 
acteristics for the three available 
series are shown in Fig. 6. The char- 
acteristics shown are for the Type 
1S1, Type 1T1, and Type 1U1. How- 
ever, these curves are also applicable 
to the other diodes if the forward 
voltage and reverse voltage scales are 
multiplied by 2, 3, 4, or 5. For ex- 
ample, the Type 5U1 would have a 
maximum forward voltage drop of 6.0 
volts when it is delivering an output 
current of 1.5 milliamperes. The char- 
acteristics in Fig. 6 are the minimum 
acceptable quality level for these di- 
les Units in production all have 
acteristics well within the limits 
own in Fig. 6. In others words, lower 
forward voltage drop and lowe! 


( 


a 


verse ¢ rrents can b expected of - . . . . 
; . ; . I Fig. 3. Typical cartridge-type selenium rectifiers as made by International Rectifier. 
lenium diodes from regular production 


runs. Examination of this figure will 
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ure characteristi 


Various i on asit brides 
shown in Fig. 4. T bridge cor 
{f four Type 1T1] enium diodes, one —f 


‘tT’ ‘ 


each arm rhe input voltage o1 


VOLTAGE DROP-VOLTS 


oltage drop across the bridge was re- ‘ae > <A * 
Tu 


c 


corded for loads of half om and 
times rated for ambient tempera- Fig. 4. Forward voltcge drop vs ambient Fig. 5. Telemetering circuit showing se- 
tures of 0 to 100° C Since selenium iemperatrre characteristics for basic bridge. lenium diode used for the clamping action. 


has a negative-temperature coeflicient 
a lower voltage at elevated iids, electronic organs, and numere these diodes is to provide bias voltage 
temperatures will 3 » be noted electronic instruments. The circuits of in electronic equipment. Fig. 7 shows 


that the slope f the s decrease these applications cannot be disclosed a typical application for providing 
with decreasing load it this § time since their disclosi fixed bias for the push-pull stage of an 


These selenium iodes are being nay jeopardize eertain pat ab audio system. It is well to note that 


sed in many novel circuits. An inter itures. The most popular usage fo (Continued on page 149) 


esting application is as a clamping di 
in a telemetering circuit. shown in Fig. 6. Sitaic forward and reverse characteristics of Types 151. 1T1, and 1U1 diodes. 


>. The purpose of this circuit in 
telemetering equipment is to con- 
a signal voltage fixed phase 


with the reference ltage into a dx 


T 
4 
+ 


voltage of 0-5 volts th is proportion- 


—4+—_+ — +4 __4 4 


the amplitude of the signal volt- 


existing at 
cathode of t V Since 


is m ontrol on the magnitude 


the input signal e output voltage 


FORWARD CURRENT-MA DC 


n exceed 5 volt thereby causing 


unctioning the telemetering 


To preclude this condition, a 


pe 1U1 selenium is incorpo 
iied into the circu as a clampe1 
With a clamping potential of 4 
lamping occurs when the output 
eaches 5 volts In Fig. 5, SR, is an 
International Rectifie Corp. #V1HM 
ectifier and SR, is a 1U1 type. Th 
ircuit was supplied by the Raymond 


Lindsey Co. of Gardena, Calif 


? " 
» Volt 


There are many other applications 
for these units. For example, the di- 
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odes have been designed into hearing 
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Fig. 1. Over-all view of 
the unit designed to permit 
plotting of transistor curves. 


HE usual technique for obtaining 

a characteristic curve for a vacuum 

tube, transistor, or crystal diode is 
to set up the basic experimental cir- 
cuit in breadboard fashion, making 
provision for both fixed and variable 
voltage sources. Where more than one 
voltage source is required for the par- 
ticular characteristic curve desired, it 
is general practice to fix all voltage 
sources but one, then to vary that 
voltage in small increments, noting 
any variations in current. 

In the case of a tvansistor, for ex- 
ample, a fixed base current may be 
allowed to flow, with the collector 
voltage varied over a range and 
changes in collector current noted 
A number of “check” points may be 
obtained and the resulting data tabu- 
lated 

After a 
have been 


series of measurements 
completed, the resulting 
data might be plotted on a conven- 
tional graph scale, giving a “collec- 
tor voltage vs collector current char- 
acteristic curve” for the particular 
transistor checked, and for the specific 
base current. If several complete sets 
of measurements are made, with dif- 
ferent base current values, the result- 
ing series of graphs, plotted on the 
same scale, represent a “family” of 
characteristic curves. 

As can be easily seen, considerable 
time might be required to obtain suf- 
ficient experimental data to plot even 
a small “family” of curves. Where a 
number of individual transistors are to 
be checked, obtaining the experimen- 
tal data alone may well represent 
many man-hours-——with still more 
time required to plot the curves. 

However, by using the small instru- 
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By 


WARREN PHILBROOK 


A rapid method for obtaining performance data on junction 


and point-contact transistors. "Breadboard” layout may be used. 


ment illustrated in Fig. 1, it is pos- 
sible to obtain an accurate character- 
istic curve in than a minute's 
time, including the time required for 
“setting up” the equipment! With 
proper accessory equipment, a com- 
plete “family” of curves can be ob- 
tained in well under five minutes’ 
time! 


less 


Circuit Description 

The complete schematic diagram of 
the “transistor waveform tracer” is 
given in Fig. 2. The meter M, is ex- 
ternal to the small chassis shown in 
Fig. 1 and is connected to it with the 
leads identified by the word “Meter” 
on the chassis 

In operation, B,, a small penlight 
cell, supplies the desired base current 


Fig. 2. Complete circuit diagram of unit 
for checking transistor characteristics. 


TRANSISTOR 


VERT INPUT 


I GROUNO 


8B! 
BASE | 
CURRENT 


R,— 50,000 ohm pot 

Ry—100 ohm, \y w res. (see text) 
M,.—0O.-1 ma. or 0-500 ya. meter 
B,-—-1.5 volt penlight cell 

T 6.3 ». @ 1 amp. fil. trans. 
Rect. »—25 ma. selenium rectifier 


4 HOR. INPUT 
u7V AC 


for the transistor, with the exact 
amount of current adjusted by 
means of series resistor, R,, and indi- 
cated on the meter 

A pulsating d.c applied 
between the emitter and collector ter- 
minals. This voltage is obtained by 
rectifying a 6.3 volt a.c. signal which 
is obtained, in turn, from the secon- 
dary of filament transformer T,. A 
half-wave selenium rectifier, Rect 
is employed. 

A small resistor, R,, 
series with the collecto1 
value chosen for this 
ohms) is low enough so as not to af- 
fect circuit operation. Since the volt- 
age across any directly 
proportional to the current through 
it, observing the voltage waveform 
across R, gives an exact indication of 
the variations in collector current 

In practice, the pulsating voltage 
applied between the emitter and col- 
lector of the transistor is applied to 
the horizontal terminals of an oscil- 
loscope. This gives a horizontal sweep 
directly proportional to variations in 
collector voltage 

The voltage across R: is applied to 
the vertical input terminals of the 
oscilloscope, giving a de flec- 
tion directly proportional to the vari- 
ations in collector current 

The waveform of the pulsating 
voltage applied to the collector-emit- 
ter circuit is shown in Fig. 3, and 
can be observed by transferring the 
“Hor. Input” lead shown in Fig. 2 to 
the vertical input terminals of the 
scope and using the built-in linear 
sweep. However, when obtaining 
characteristic curves, the _ built-in 
sweep of the scope is not used. Be 
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base 


voltage is 


is connected in 
terminal. The 
resistor (100 


resistor 1s 


vertical 


sure that the horizontal amplifier is 
switched to “Hor. Input.” 

Typical characteristic curves ob- 
tained by using this technique are 
illustrated in Figs. 4A and 4B. Fig 
4A was obtained using a base current 
of 100 microamperes, while Fig. 4B 
represents the curve obtained with a 
base current of 20 microamperes 


Construction Hints 


The average technician should have 
no difficulty in assembling the circuit 
illustrated in about two or three hours’ 
time and most of this time will be 
expended in laying out and drilling 
the small chassis. Where “breadboard” 
type used, the en- 
tire circuit can be assembled and 
wired in less than an hour’s time 

Terminals are provided for making 
the oscilloscope connections and two 
brought out for the panel 
meter which is used to indicate base 
current 

All other components, including the 
penlight cell, are mounted directly on 
the small chassis shown. The chas- 
sis used by the author is a standard 
Bud CB-1617 chassis, but any small 
is suitable 

The transistor socket used in the 
model shown is a special unit and is 
not generally available commercially 
However, the prospective builder may 
use any one of several substitute 
methods: a standard subminiature tube 
socket, a terminal strip to which 
temporary soldered “lap” joints may 
be made, a screw-type terminal strip, 
or even permanently-mounted spring 
clips to which quick connections of 
the transistor leads may be made 

No special pains need be taken in 
However, if the tran- 
sistor is to be soldered in position, care 
should be 


leads are 


construction 1S 


leads are 


chassis base 


wiring the unit 


taken that the transistor 


not overheated 


Circuit Modifications 


The mode! shown in the photographs 
and in the schematic diagram is de- 
signed to obtain characteristic curves 
when used with junction 
transistors of the p-n-p type over fair- 
ly limited changes in collector voltage. 
Where 


voltage are 


Rautheon 


greater c ges in collector 
desired 
another transformer for T 
provide a greate1 
for example, a 


transformer may 


simply substitute 
which will 
secondary 
26 volt or a 
well be 


If the engineer or 


voltage, 
25.2 volt 
used here 
experimenter 
wishes to obtain characteristic curves 
of the same type for 


transistors. the 


point-contact 
same basic circuit ar- 
rangement may be used, but with the 
necessary modifications in 7, as men- 
tioned previously 

Where inction transistors of the 
used. reverse the con- 
nections to the battery, B,, and to the 


selenium 


; 


type are 
rectifier This is necessary 
o insure that the 
ipplied to 
Although 


shown in Fig 


proper voltages are 

transistor elements 
circuit arrangement 

supplies collector cur 


; 


collector voltage characteris- 


other types of curves may 
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obtained by making minor 
variations in the circuit connections. 
For example, the pulsating voltage 
might well be applied between base 
and emitter, with a fixed voltage ap- 
plied between emitter and collector 
Any number of variations are possible 
depending on whether “grounded-base’ 
“erounded-emitter”’, or “grounded-col- 
lector” circuits are employed and upon 
which voltages (or currents) are made 
the independent variable 

However, whenever changing to dif- 
circutts 


be easily 


ferent make sure that the 


polarity of the voltage connections is 
correct for the type of transistor being 
checked and for the type of charac- 
teristic curves desired 

The oscilloscope and meter connec- 
tions are apparent in the schematic 
diagram (Fig. 2). A typical experi- 
mental set-up is shown in Fig. 7 

Once the proper connections have 
been made and the transistor 
nected in the circuit (or inserted in 
its socket), R, is adjusted for the de- 
sired base current, as indicated on 
meter M,. The “Vert. Gain” and “Hor 
Gain” controls of the oscilloscope are 
adjusted until the desired image size 
is obtained 

The resulting characteristic curve 
(see Figs. 4A and 4B) is suitable for 
experimental study and school demon- 
stration work. Where the curves ob- 
tained are to be used for engineering 
work, one or two additional steps are 
required in “setting up” for 
however 

A transparent graph scale should 
be placed over the screen of the CRT 
and the “Vert. Gain” and “Hor. Gain” 
adjusted for a known amount of gain. 
In other words, the “cali- 
brated” so that the characteristic 
curve obtained may be _ actually 
enecked in terms of milliamperes cul 
rent and amount of applied voltage 

This calibraticn procedure is quite 
simple, and applving a 

(Continued on page 130) 


con- 


tests, 


scope 18 


consists ol 


Fig. 7. An experimental 
test set-up using the os- 
cilloscope and meter. 


Fig. 3. Waveiorm of a pulsating voltage 
applied to the collector-emitter circuit. 


Fig. 4. Characteristic curves obtained with 
(A) base current of 100 microamperes. and 
(B) with base current of 20 microamperes. 


Fig. 5. Family of collector current vs col- 
lector voltage curves for Raytheon CK722 
at base currents of 25, 50, 100, 150. and 200 
microamperes respectively (bottom to top). 


Fig. 6. Characteristic curve of a germanium 
diode which was tested with same circuit. 


Fig. 1. 


“Light-powered” audio oscil- 


lator which is housed in tiny pill box. 


By LOUIS E. GARNER, JR. 


af ae 


A miniature test unit which requires 


power lines. It has several 


OST electronic and electrical de- 
vices have one circuit in common 
the power supply. In some cases, 
the power supply consists of one or 
more batteries, and may include addi- 
tional components such as a vibrator, 
transformer, rectifier, and filter com- 
ponents. In other cases, the equipment 
is “line-operated,” and the power sup- 
ply may include a power transformer, 
rectifier (whether a vacuum tube or 
“dry dise’’), and filter components 

But the audio oscillator shown in 
Fig. 1 (together with its small ear- 
phone) is completely self-contained 
and requires neither batteries nor 
“line plug-in” for operation! All that 
is required for operation is for a rea- 
sonable amount of light to fall on its 
face. While not quite “something for 
nothing,” it is a close approach. 

The unit shown is not an expensive 
“laboratory device" but a_ practical 
piece of equipment that can be easily 
duplicated by almost any technician 
or experimenter. 

Its design and construction has been 
made possible by utilizing two semi- 
conductor devices—a_self-generating 
selenium photocell and a Raytheon 
type CK722 junction transistor. 

Circuit Description 

The complete schematic 
for the light-powered oscillator is 
given in Fig. 2, while an interior view 
of the unit is shown in Fig. 3. 

Referring to the schematic diagram, 
the transistor collector is connected 
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diagram 


neither batteries nor 


unique service applications. 


to the primary of a small “Sub- 
Ouncer” transformer, 7,. The return 
lead is connected to the “negative” 
terminal of the self-generating photo- 
cell, PS 

The transformer secondary winding 
is connected between the transistor 
emitter and, through coupling conden- 
sel , to the transistor base. RP 
as a “base return” resistor and is con- 
nected to the negative terminal of the 
photocell 

An output signal is obtained through 
coupling condenser C, and applied to a 
standard crystal earphone, the lower 
lead of which connects directly to the 
transistor emitter. The “positive” ter- 
minal of the photocell is also con- 
nected to the transistor emitter. 

In operation, light striking the 
photocell generates sufficient voltage 
to drive a small current through a low 
impedance load (the maximum cur- 
rent obtained with the photocell shown 
does not exceed a few hundred micro- 
amperes) 

This current flows over two paths. 
Part of the current flows through the 
R, and base-emitter path, establish- 
ing the “bias current” for the transis- 
tor. Another part of the current flows 
through the primary of T, and the col- 
lector-emitter path. 

As is readily apparent, the transis- 
tor itself is connected in a modified 
“tickler feedback” grounded-emitter 
oscillator circuit, with feedback ob- 
tained through the primary and sec- 
ondary winding of T;. Current varia- 


serves 


ANSISTORIZED 
AUDIO 
OSCILLATOR 


tions in the primary winding 
a.c. variations in the secondary wind 
ing through magnetic coupling The 
signal thus developed in the secondary 
is applied to the base-emitter circuit 
of the transistor, where amplification 
takes place, resulting in further varia 
tions in the primary current (since 
this is equal to the collector current) 

The oscillation obtained continues 
as long as sufficient light falls on the 
photocell. 

With the parts values shown, there 
is a certain amount of “blocking oscil- 
lator” action, with the result that the 
frequency of operation varies with 
large changes in the amplitude of 
light falling the photocell (and 
hence with changes in the amount of 
generated current). When the model 
shown is held in sunlight and gradu 
ally turned so that greater amounts of 
light strike the photocell, the tone 
gradually increases in pitch, then sud 
denly changes over to a low frequen- 
cy “buzz.” 

Good results can be obtained under 
incandescent lights, but when the unit 
is used under fluorescent lamps, the 
60-cycle line buzz modulates the nor- 
mal signal, with the that a 
“buzz” is heard in the earphone. 

Construction is fairly straightfor 
ward and no particular difficulty 
should be encountered by the skilled 
technician. However, a few special 
suggestions appear to be in order. 

The author’s model has been assem 
bled and wired in a small plastic box 
(an old “pill box’’). As is easily seen 
in the interior view, Fig. 3, the inside 
of the box is mostly “empty space.” If 
a smaller plastic box had been avail- 
able at the time of construction, the 
entire unit could have really been 
“miniaturized.” 
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cause 


on 


result 


ger or smaller case may 
be used by the builder, as he prefers 
However, two points should be kept 
in mind when selecting the case—first, 
it should be large enough so that the 
photocell used can be easily mounted. 
Secondly, if the builder plans to mount 
the photocell inside the case (as the 
author did), the should be of 
clear (transparent) plastic 
This brings up an important point 

All parts used 
unit ire 


Rither a lar 


Case 


obtaining the photocell 
in constructing the small 
available and can be ob- 
majority ol 


pal ts 


commonly 
tained from the 


sale electronics 


whole- 
distributors 
except the Two 


photocell possible 


sources of supply are open to the 


experimenter, (a) he salvage a 
unit from a discarded o1 
graphic 
can watch for 
where 


can 
used photo- 
and (b) he 
surplus” 


exposure meter 
sale ads, 
these sometimes of- 
Radio 
recently offered similar 


than dollar 


units are 
fered at low 
of New York 


photocells at 


prices. (Concord 
less one 
each.) 
Once the 
tained, the 
tions must be 


been ob- 
polarity of lead 
identified. If these con- 
nections are not already marked on 
the photocell, a 0-1 ma. or 0-500 
microammeter should be connected to 
the photocell and the unit held under 
light. By noting 
whether an “up-scale” or “down-scale” 
deflection is obtained, the lead polarity 
can be quickly determined 

In the unit used by the author, the 
rear surface was and two 
narrow strips on the front (or light- 
sensitive) surface formed the negative 
terminals 

When mounting the photocell, make 
that the 
faces in the 


photocell has 


connec- 


1 reasonably 


strong 


positive 


surtace 


Also 


sure light-sensitive 
proper direction 
make that positive contact is 
made to the photocell terminals. This 
contact is preferably made through 
spring (phosphor bronze is 
rood this) No 
should be made to solder di- 


sure 


surfaces 
material to use fot 
attempt 
rectly to the photocell unless special 
terminals are provided for this on the 
unit itself 

Although the could be 
wired directly into the circuit, using 
it is suggested that a stand- 
ard 5-pin subminiature tube socket be 
used shown in the model 
This step is because the 
short lead lengths used in subminia- 
ture wiring might result in the tran- 
being overheated during solder- 


transistor 
its leads 


instead, as 
necessary 


sistol 
ing 
However, if the builder does not 
have the proper socket available, and 
cannot easily obtain one, the transis- 
tor may be soldered into the circuit if 
taken to hold each 
transistor lead during soldering with 
a pair of flat-nosed pliers (the pliers 
should be on the “transistor side” of 
the soldered 
Both the transistor 
and the “Sub-Ouncer” 
may be mounted 
them to the 
“Duco” 


special care 1S 


joint) 

socket (where 
trans- 
simply by 
plastic case, 
cement or any 


used) 
former 
cementing 
using either 
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general-purpose radio service cement 
Other parts are supported on thei 
own leads 


Adjustment 


Once the wiring is completed, the 
unit should be checked for operation 
by placing the earphone in the ear 
and holding the completed oscillator 
near a reasonably strong light source 
so that light falls directly on the 
photoce 1] 

If oscillation is not obtained, try 
varying the size of R,. If necessary 
a 250,000 ohm potentiometer may be 
temporarily connected in place of this 
resistor and an adjustment made. The 
value is then checked and a fixed re- 
sistor of approximately the same value 
permanently connected in place 

Should it be impossible to obtain 
even by varying the size 
reverse the transformer 


oscillation 
of R,, 
ary leads (the two black leads, Fig. 2) 
and check for oscillation. If 
necessary, again try varying the size 
of R 

Where the last step does not permit 
oscillation to be obtained, it may in 
dicate that the photocell is defective 
or “weak.” Check this unit for opera- 
tion by connecting a 0-1 ma. or a 
0-500 microammeter and 
holding the unit under a strong light 
a current of at least 50 to 100 
should be obtained 
with as high as several hundred micro- 
amperes obtained from a really 
sitive cell 


second- 


again 


across it 


source: 


microamperes 
sen- 


In an extreme case it may be neces- 
sary to try another transistor, but, in 
general, this should not prove neces- 
The author tried this circuit 
with a number of different transistors 
(of the same type) and obtained satis- 
factory results in every 


sary 


case, 


Applications 


While the light-powe red audio oscil- 


Fig. 3. 


R 47,000 ohm, ‘> w. res 

« ( Ol wid. dise ceramic cond 

I Sub-Ouncer” (UTC $0.3) 

E Hearing-aid type crystal earphone (Brush) 
PS Self-generating photocell (see 


trans 


selenim 
feat? 

CK722 
theon) 


Junction-type “p-n-p”™ transistor (Ray 


Fig. 2. Schematic of audio oscillator unit, 


lator, as shown in the photographs, is 
basically an experimental “gadget, 
the unit does offer a number of prac 
tical applications. For example, by 
providing a hand-key in the emitte 
circuit, the unit could be used as an 
extremely compact and inexpensive 
to-operate code-practice oscillator 

The unit could used by a 
blind person to determine if a 
is lighted or dark Since the 
pitch varies somewhat with light in 
tensity, this would provide some in 
dication as to the amount of light in 
a room and as to the light sources 

In addition to the applications of the 
audio oscillator, the use of “light 
power” suggests many other possibili 
The author plans to eventually 
construct a small light-powered trans- 
mitter, a receiver, and possibly a small 
audio amplifier 

The reader can undoubtedly think 
of many additional applications of the 
light-powered audio oscillator, as well 
as other more general applications of 
light-powered “electronic” equipment 


0 


also be 
room 
tone 


ties 


Internal view. Unit can be constructed in even smaller cabinet if desired. 


Over.all view of control unit. 
in 3” x4" x5” steel utility can. 


WITHOUT RELAYS 


It is housed 
See text. 


Construction details on a novel input control circuit for 


switching in the desired source—tuner, phono, TV, etc. 


6677 OO many knobs” . and “I don't 
know how to work it” "it's 
too complicated If anyone in 

family things 
your radio/phonograph instal- 
then you are not getting full 
value from your investment in high 
fidelity. Every member oi the family 
should be able to enjoy it when they 
want to and so from it the 
many hours of pleasure a really good 
system can furnish 

The “automatic input selector’ can 
help you make the operation of your 
equipment easier. Here is how it was 
used in one fairly typical installation 
which was re-designed with 
simplified operation in mind 

The equipment was 
deep-shelved bookcase built against 
one wall of the living room The 
record player was placed on one open 
shelf a convenient forty-five inches 
from the floor, with the space below 
it containing the speaker and its hous- 
ing. An AM tuner, an FM tuner, and 
the equalizing preamp were on an- 
other shelf of the same height. 

Two open shelves below them were 
used for records and the bottom shelf 
was provided with doors to conceal 
the speaker crossover network, main 
amplifier, and power supply. Ten 
knobs and two switches were in daily 
use on the tuner/preamp shelf. All 
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your 
about 
lation, 


ever says these 


obtain 


being 


installed in a 


the controls except those for the AM 
and FM tuners were grouped together 
on the preamp/control panel, each 
control essential, but the seven knobs 
in a row discouraged all but the tech- 
nically-minded members of the family. 
The knobs lined up this wav: on the 
AM tuner—“on-olff” and volume and 
a tuning knob. On the FM tuner 
volume, “on-off tuning knob On 
the preamp/control panel—input se- 
lector, treble, low-frequency 
turnover, high-frequency cut, volume, 
“on-off” switch, and pilot light 

To reduce the number of controls, 
two methods of attack were used. The 


bass, 


Fig. 1. How the various components in the 
home entertainment system are connected 
into the automatic input switching unit. 
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By ALLAN M. FERRES 


first was to have one knob serve two 
functions wherever possible and the 
second was to place specialized con- 
trols on the unit with which it 
used. An example of both methods 
was to combine the low-frequency 
turnover and the high-frequency cut 
adjustments, which used only 
for records, on one six-position switch 
and mount it alongside the record 
player. All this entailed was to build 
the phono preamp on its own two by 
two by four chassis instead of combin- 
ing it with the equalizing/control pre- 
amp, and mounting it under the 
motor board so that the equalizer 
switch would appear near the back of 
the pickup arm. From an experimen- 
tal viewpoint, it had the advantage 
of being readily available for modifi- 
cations without the need for putting 
any other equipment out of service 
while it was being worked on. From 
the family’s point of view, its location 
made it obvious that it needed manip- 
ulation only when records were 
played 

The AM and FM tuning knobs on 
the separate tuners defied changing 
for even if a combination AM/FM 
tuner were used, a bandswitch would 
be needed which still meant 
knobs here. 
and treble still had 
to be separate, but if the input to the 
equalizing preamp could be 
automatically when the desired musi 
source was turned on, on 
trol could either be 
moved to a less 
would, of 
the input each 
input source as required, but with the 
tuners and the record player arranged 
as they were, the former method re- 
sulted in more operation. If 
another input such as a TV 
set or tape recorder, were located at 
a distance from the main installation, 
the reason for method 
would be even more obvious As the 
only unusual item in the simplified 
installation was the automatic input 
selector, it is described here The gen- 
eral arrangement is shown in Fig. 1. 

The automatic input could 
have been included in the equalizing 
preamp, but it was made up on a 
separate chassis to reduce the extent 
of crippling of the whole system when 
future modifications were in order. As 
a separate unit, it can be readily 


was 


were 


be ing 


two 


Bass controls 


S¢ lected 


more cCon- 
eliminated or 
spot It 
possible to use 


crowded 
course, be 


selector to turn on 


logical 


source, 


choosing this 


sclecto1 
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to existing installations with 
only minor changes in each input 
source telays could have been used 
to select the desired input which was 
to be fed into the rest of the system, 
but by using the cathode followers, 
the distance between the selector and 
the equalizing preamp could be great- 
ly extended without loss of high-fre- 
quency response o!1 increase In SuSs- 
ceptibility to hum pickup without 
additional complications 
The circuit (Fig 2) is simple 
enough It consists of four triodes 
connected as cathode followers, hav- 
ing a common cathode load resistor 
In this case, two dual triodes, 12AU7’s, 
are used In these tubes, the cathode 
which is connected to 3 is heated 
by the section of the heater included 
between pins 4 and 9 and the cathode 
connected to pin 8 is heated by the 
section between pins 5 and 9. Each 
input source, tuner, TV set, tape re- 
corder, or phono preamp is connected 
to a separate grid circuit and when 
the heater of this section is turned on 
by the regular a.c. switch of the input 
source, the signal is passed on by the 
tube and appears across the common 
cathode load resistor As only one 
triode heater is turned on at a time 
the other input circuits are effectively 
disconnected from the rest of the cir- 
cuit. In order to eliminate the heat 
that would be caused by having a 
series dropping resistor in the heater 
circuit, a condenser is used to reduce 
the line voltage to the 6.3 volts re- 
quired by each triode section. This 
idea was gratefully lifted from Mr 
Richard Graham's article “A Novel 
Capacitance Relay” in the December 
1952 issue of Rapio & ‘TELEVISION 
News. If each source of input had 
had its own 6.3-volt heater supply, 
this 6.3 volts could have been used to 
operate its respective triode section 
although one additional conductor 
would have been required between 
the source and the input selector unit. 
In the unit built by the author, the 
parts were mounted in a three by four 
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Barrier-type terminal strip (Jones Type PL NE.S1 neon lamp 
4-140) } 12AUT tube 


~ 


R 
R 
Re 
c 

( 

( 

J 

7 
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Fig. 2. Complete circuit diagram of the automatic input switching device. 


by five steel utility can as shown in proximately five by two and three- 
the photographs. The two tube sock- quarter inches, with a half-inch fold 
ets and the filter condenser were on the two and _ three-quarter-inch 
mounted on a piece of aluminum ap (Continued on page 128) 


Under chassis view. Few parts are required in the construction. Top chassis view. Provision is made for proper heat dissipation. 
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ULTI-BAND, CONSTANT IMPEDANCE 


ANTENNA 


By CALVIN R. 


A simple modified “dipole” 


GRAF, WSLFM 


antenna can be used on all 


bands related to the fundamental frequency in steps of 


1, 2, 4, 8, 16, etc. by choosing the correct feed point. 


N AN 


several 


ARTICLE in 


years ago,’ 


this magazine 
| it was shown 
that a transmission line could be 
matched to an antenna so that the 
antenna would operate on two bands 
However, further investigation of the 
impedance-versus-length chart of the 
antenna shows that it possible to 
work on several bands as long as they 
are related harmonically in steps of 1, 
2, 4, 8, etc. 
It is possible to find a 
antenna that will 


Is 


point on 


present the 


an 
same 


impedance 
when 


the 
operating on 
bands. Fig. 1, which logarithmic 
plot of impedance antenna 
length by bands, shows that there are 
many points on an antenna where the 
impedance the same for different 
bands. Also, the points lie very near 
the 300-ohm line on the chart 

If point X in Fig. 1 


to transmission 


several 


line 
different 
Is a 


trEersus 


Is 


is chosen, it can 
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. 1, Impedance vs wavelength for 80-meter antenna. See text on Points X and Y. 
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of same a 


meters. 


+ (377 FEET AT 40 METERS 
TWO HALF wavES 


Fig. 2. Breakdown of graph of Fig. 1 show- 
ing impedance-wavelength characteristics 


(A) Fundamental. 80 meters. (B) Same wire. 
same feedpoint at 40 meters. 
(D) No change found at 10 meters. 


Feed Pont 
\+ 1377 FEET AT 20 METERS 
FOUR HALF WAVES 


(c) 


ntenna on even-harmonic bands. 


(C) Same, 20 


be seen 


antenna 


that the fundamental of the 
not at the 300-ohm points 
But if point Y is chosen, it includes the 
300-ohm point of the fundamental and 
of all harmonics related in steps of 2, 
4, 8, etc. Thus operation is possible 
not only on two bands, but on all 
bands that are related indicated 
above. It becomes a simple matter of 
feeding a 300-ohm antenna with a 300- 
ohm line and this can be done on all 
bands without changing the feedpoint 

On its fundamental 
our case 3.5 me. (Fig 
na is fed off-center one of the two 
300-ohm points that exist on a half- 
wave dipole. This procedure is based 
on the assumption that the cente1 
radiation resistance of a half-wave 
dipole is approximately 70 ohms, rising 
to an approximate value of 4000 ohms 
at each end. Both values will vary 
somewhat, of course, depending upon 
the wire size and the proximity 
tors of the antenna 

When the antenna operating on 
its second harmonic, 7 mc., and is a 
full wavelength long electrically (Fig 
2B), there exists a high impedance of 
4000 ohms at the center instead of the 
usual 70 ohms. This 4000-ohm value 
will also be found at both ends of the 
wire. But, because of the position of 
the feedline, the antenna is still being 
energized at a 300-ohm point with a 
300-ohm transmission line Thus no 
standing waves result 


is 


as 


in 
the anten- 


frequency 
2A) 


at 


fac- 


Is 


The same 300-ohm point is also used 
to feed the antenna on 14 and 28 mc., 
which are the fourth and eighth har- 
monics (Fig. 2C, 2D) 

The 300-ohm transmission line can 
be any good-quality molded plastic or 
open-wire line. 

We must now calculate the length 
of the antenna and the feeder tap 
point. The long wire formula L 192 
(N—.05)/f is used to determine an- 
tenna length. L is length in feet, f is 
frequency in mc. for the highest band 
to be used, and N the number of 
half-waves for the highest band to be 
used. 

While in Japan, the author con- 
structed an antenna such as this to be 
used on all bands from 80 through 10 
meters. A frequency of 28.4 m~. for / 
was chosen since it allows the antenna 
to be tapped at the distance 
for proper operation in both the phone 
and c.w. portions of 10 end 20 me- 
ters. Operation on 40 and 80 will 
be satisfactory because of the lesser 
importance of the tap position at the 
lower frequencies. N in 

(Continued on page 
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Is 


correct 


th's case be- 


104) 


Part of the elaborate sound instal 
lation in the grandstand at the Los 
Angeles County Fair's race track. 


* 


’ st" 


ELECTRONICS 


re 


ES TO THE FAIR: ® 


Chief Radio Engineer 
Los Angeles County Fair 


The sprawling grounds of the Los Angeles County Fair can shrink to backyard 


size because of an elaborate sound system which permits complete coverage. 


N OCTOBER, 1922 a popular young pharmacist, Mr 

Jack C. Afflerbaugh of Pomona, California, conceived 

the idea of interesting a few of his fellow citizens in 
organizing an association, the purpose of which would be 
the exhibition of the products of the rich farm land and 
industries surrounding their thriving city 

Thus was born the Los Angeles County Fair, which has 
grown to be the largest in the world. From exhibits in 
tents spread over 40 acres of grain field, the Fair now 
covers 400 acres of ground with parking accommodations 
for 40,000 cars; one of the country’s finest race tracks; 
and 200 permanent buildings housing exhibits brought 
from all over the world. More electricity is consumed 
daily at the Fair than is used by the entire city of Po- 
mona, With its population of over 35,000 people 

Nineteen fifty-two, the twenty-fifth anniversary of the 
Fair, saw 1,068,000 people swarming through the grounds, 
consuming over 25 miles of hot dogs 

Protecting, guiding, and informing such a tremendous 
crowd involves public address and radio control problems 
of the first magnitude. The people must be able to hear 
clearly all sorts of material, from concerts in the grand- 
stand (which seats 10,000 people) to the raucous calls of 
the Midway barkers 

Forty-two thousand individual exhibitors collect an esti- 
mated two miles of ribbons for prize-winning accomplish- 
ments in various fields including agriculture, livestock, 
fine arts and crafts, horticulture, domestic arts, and many 
others Information regarding the 
gathered, edited, and broadcast by public address, radio, 


activities must be 


or telecast 

lo accomplish this involves the simultaneous operation 
of ovel public 
broadcasting of over 600 radio programs of all types, and 


seventeen majo! address systems, the 
75 hours of live telecasting, plus the release of many tape 
recordings for delayed broadcast 

This requires an enormous amount of electronic equip- 
ment, which must be set up, operated, and disassembled 
every year during the seventeen days the Fair is open 
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Public address requirements may be divided into four 
classifications: the race-track installation, ground system, 
localized installations, and the mobile unit. The race- 
track installation consists of seven trumpet horns mounted 
in two clusters and directed to project sound across a 
420 foot grandstand, which accommodates approximately 
20,000 people. Two large baffle-type speakers are located 
directly in front of the grandstand to provide sound re 
inforcement for people standing at the edge of the track 
with two additional trumpet horns strategically mounted 
to cover the infield. Located in the center of the grand 
stand, upstairs rear, is a race announcer's microphone 

In front of the grandstand is a large stage equipped 
with seven microphones which is used for entertainment 
between races, Custom-built amplifiers furnish 150 watts 
of power. This installation is sponsored by the General 
Petroleum Corporation 

The ground system consists of speakers located through- 
out the grounds on towers approximately 60 feet in the 
air. These speakers are re-entrant-type trumpet horns 
with their amplifiers located in the Agriculture Building 
Music d with publi 
tinually originated at this point 

Custom-built 


interspers¢ announcements, is Ccon- 
implifiers with 200 watts of power are 
located in the Agriculture Building. This system furnishes 
sound individually or simultaneously to the ground sy 
tem and the speakers inside of the Agriculture Building 
which is 400 feet wide, 800 feet long, with a 68 foot ceil 
ing. Six Jensen “Hypex” chandelier-type speakers are 
used for sound projection A stage, located at one end 
of this building, is equipped independently with its own 
amplification and baffle-type loudspeakers. This installa- 
tion is also sponsored by the General Petroleum Cor- 
poration 

Localized installations are the main part of the public 
address operation with many units being operated simul- 
taneously in approximately sixteen major locations. These 
installations cover the main auditorium, seating approxi- 
mately 2000 persons, located in (Continued on page 183) 
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Essential “intelligence” audio frequencies are emphasized 


SPEECH FILTERS 


FOR 


AMATEUR RECEIVERS 


By 
HECTOR E. FRENCH, W1JKz 


The components needed for an effective 
filter are few. easily installed, and do some help in reducing the extremely 
not take up much room in the receiver. high-pitched noise components, but the 
filtering action is usually too broad to 
be fully effective. With the tone con- 
trol “full on,” the important upper 
speech frequencies become attenuated 
so severely that the intelligibility is 
reduced by the tone control more than 
it would have been by the interference 
the tone control was designed to cure 
in the first place! 

The only simple way of achieving 


and much interference rejected by a receiver speech filter. the necessary sharp cut-off at the 


ITH the amateur phone bands be- 

coming more crowded each year, 

it is necessary to take advantage 
of every possible improvement in the 
entire communications link, from the 
microphone of the transmitter clear 
through to the speaker of the receiver. 
One of the easiest and most effective 
ways of improving this communica- 
tions link is by using a speech filter. 

Already, many transmitters include 
a filter circuit in the modulator, de- 
signed to eliminate the frequencies 
which lie outside the basic communi- 
cations range of speech. By eliminat- 
ing these frequencies, all the modula- 
tion energy can be applied to the most 
useful speech frequencies, with a re- 
sulting increase in the effectiveness 
of the modulation. When a _ speech 
clipper is being used in the modulator 
to increase the apparent percentage 
of modulation, a speech filter is re- 
quired in order to eliminate’ the 
higher-order harmonic components 
generated by the clipping action 
Failure to use a filter would result in 
severe distortion and spurious side- 
bands. 

However, there is often little or 
no attention paid to the audio charac- 
teristics of the receiver when trying 
to reduce interference. This portion 
of the communications link can also 
benefit by careful design, since the 
signal fed to the speaker by the audio 
stage may include high-frequency 
heterodynes, converter hiss, splatter 
from a neighboring overmodulated car- 
rier, or random noise from the back- 
ground noise level on the band. To 
make it even worse, these interfering 
components are usually present two 
or three at a time. Since the general- 
ly-accepted limits of the effective 
speech frequencies are roughly 300 and 
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limits of the speech frequency rang 
is by using a properly designed filter 
3000 cycles, it is obvious that a filter which has both inductance and capaci- 
which rejects the frequencies outside tance. Designing the filter itself is 
these limits will improve the com- somewhat complicated, but the great 
munications ability of the receiver er complications are those which arise 
when interference is present. after the design is completed and the 
This type of interference is fre- practical considerations of using the 
quently made more severe by the filter appear 
characteristics of the speaker and its For example, there is the problem 
enclosure, and even by the position in of size. A bandpass filter for the 
the room where the speaker is mount- audio range can require more space 
ed. Any resonances in this system out- than is available. Also, the electrical 
side the speech range will artificially values required for the components 
re-inforce these unwanted frequencies, almost always include some awkward- 
and reduce the effective signal-to-noise ly impractical number of microfarads 
ratio. When it is remembered that the that must be “built up” by placing 
human hearing mechanism is most smaller values in parallel. It soon be- 
sensitive to the frequencies above 3000: came evident that a_ conventional 
cycles, it is plain that any effort to bandpass filter design was impractical 
control this characteristic is a step and this approach was discarded 
towards more effective operation After calculation and experiment, 
One popular and simple approach it was found that the bandpass action 
towards controlling the audio charac- could be obtained in two steps, by 
teristics of the amateur communica- using a low-pass filter for the 3000- 
tions receiver is to incorporate a cycle cut-off, and by using the com- 
resistance-capacity tone control some- bination of a_ resistance-capacitance 
where in the audio circuit. This is of filter and an acoustic filter at the 
lower frequencies Still further 
Fig. 1. Circuit of the filter. Numbered thought determined that for the 
parts are the filter proper; labelled parts greatest utility, the filter should be 
are typical or preferred receiver values. applicable to a receiver by merely 
inserting the circuit between the plate 
of a conventional “hi-mu" triode audio 
amplifier, such as the 6SQ7_ triode 
section commonly used following the 
second detector, and the grid of the 
audio output stage which follows 
For convenience and economy, the 
filter was designed around the small- 
est and least expensive standard filter 
choke available. This turned out to 
be the Stancor No. C-1706, rated at 
R.—33,000 ohm, Vs 15 henrys at 50 milliamperes. By 
R.—82,000 ohm, V ‘ measurement, the inductance at zero 
: 2 
C- 
L 


? 


»€ 380 pufd. ceramic cond current was found to be 5.3 henrys. 
330 wufd. ceramic cond. By 


using this inductor with three 
\—4.5-5.3 hy. filter choke (Stancor C-1706) ising tl 1 


(Continued on page 124) 


RADIO & TELEVISION NEWS 


Compiled by KENNETH R. BOORD 


NSON BOICE has resigned as edi- 
tor of the “United 49’ers Radio 
Society and Mrs (Julia) 

has resigned as secretary 


Boice 

due to press 
Bill Peters (W3NIT) 
413 Pershing Ave., Collingdale, Pa., 
first editor of this club, has taken ove 
the editor's job, and Mrs Mabele 


Broome has been appointed secretary 


of other duties 


Until further notice, all inquiries con- 
cerning the club should be sent to the 
president, Edward Broome, Box 371, 
Medford, N. J. (Boice 

The “Newark News Radio Club” 
held its annual Convention Aug. 9 at 
the Montgomery 
Club 
tion 


Conn.) 


County Sportsmen's 
Green Lane 
recently 
versary 


Pa.; this organiza- 
observed its 25th anni- 


* - ” 


Around the World 
Anglo-Egyptian Sudan—-Radio Om- 
7.655A, tuned 1250 when had 
Arabic, then vocal Arabic 
music. (Pearce, England) Lists Eng- 
lish for Friday 1230-1300, Sunday, 
Wednesday 1115-1130, and frequency 
as 7.600. (Riggle, Ohio) 

Angola Radio Clube cde Huila 
10.048A, Sa da Bandeira, is fairly 
strong in Britain from around 1330 to 
close at 1604; CWQRM bad at times 
(Monitor, England) Luanda, 11.862, is 
good level in Sweden 1500-1606 
(GDX-aren, Sweden) 

Aus VLC9, 9.615—replacing 
VLC1l1 11.810—to Eastern§ North 
America 0700-0845 is sending a great- 
ly improved signal; DX session Sun 
0830. (Fox, Va.; Smits, Minn 
Smith, Mich excellent 
around 2300 from VLA15, 15.200 

Austria Blue Danube Network 
9.617, Salzburg, noted 0200 with music; 
0400 with 
AFN newsroom 
many). (Pearce, England) 

Balearic Islands Radio 
7.410A, Mahon, noted in Sweden 1700 
1725 sign-off (Nattugglan 

Belgian Congo—OT‘ 
poldville noted 
relayed from ORI 
2000-2200 closedown 


durman 


news in 


close- 
down 


ralia 


others) 


notes signal 


news from the 


Frankfurt 


Summary 


( Ger- 


, 
Me norca, 


Sweden) 
9.655 Leo- 


with English session 


Belgium 
(Kelting, N. Y 


Brussels 


otners) 
Brazil—-A station on 11.965A around 
1830 identifies in Portuguese as “Radio 
Record,”” Sao Paulo. (Niblack, Ind.) 
ZYK32, 11.825, Recife, noted 1700 with 
call of “Radio Jornal do Commercio;” 
excellent level in Britain ZYBS8 
11.764.5, Sao Paulo, noted 1715 at good 
level PSH, 10.224, Rio de 
heard relaying “Agencia 


Janeiro 
Nacional 
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session at 1750, fair level. (Catch) 
ZYB9, 15.155, Sao Paulo, noted in Por- 
tuguese at fair level 2100. (Hardwick 
N. Z.) ZYR57, 9.745, has Japanese 
session ending around 1830; best day 
to try for this is Monday when HCJB 
Quito, Ecuador, is off the air. (Bell 
ington, N. Y PRL7, Rio de 
Janeiro, noted recently with English 
announcements 2130-2200 
(Roberts, Conn.) Heard lately to 
0000. (Richmond, N. Y.) 
Bulgaria— Sofia noted with English 
1500-1515, 1615-1645 on 6.07, 7.670A 
(Pearce, England) Excellent on 9.700 
to North America 2000-2030. (Kelting 
N. Y.) And in new period 1800-1815 
(Dexte r, lowa, others) Now lists Eng- 
lish for North America on 9.700 at 
1800-1815, 2000-2030. (Crowell, Pa.) 
CHNX, 6.130 Halifax, 
level 0900. (Morrison 


others) 


between 


past 


Canada 
N. S 
R. L.) 


Canary 


good 


Islands Tenerife 
noted 1700 in Spanish. (Alonso, Spain) 
Verde Islands—-CR4AA, Praia, 
sent QSL card and gave 
5.895, 7.13 ‘but is now 
100-3000 watts, at 


7.633A 


Cape 
channels as 
near 7.40), 
1500-1700. (Pearce 
England) 
Ceylon Colombo, 6.006, noted O730 
witn musical program and news. (San 
derson, Australia) Commercial Ser 
1I7.82A at 0615-0715 in 
(Ishikawa, Japan) 
CE1173 is wandering around 


ice noted on 
English 
Chile 


hour 
0000 
ire 


11.945AV 
0730 
others) 


lately; 
(Stark, 


heard as early as 


Texas; Niblack, Ind 


China— Radio Peking was measured 
15.063A recently 
fair level 
Chinese 


2235 when was only 
a bit improved by 2247; in 
(Ferguson, N. C.) Current 
schedule shows English at 0400-0430 
on 6.100. 7.500. 9.040, 10.260, 11.690 
15.060, 15.170: 0830-0900, 11.690, 15.060 
2200-2230, 13.625 15.060. (Os 
kay, Scheiner, N. J.) 
“The Voice ol 
Prague, 9.504, noted signing 
1400 with news, musik 
off 1423 England) Heard on 
this channel 2315 with 
(Sanderson, Australia) 
De n mark 


(new), 


Crechoslovakia 
Peace 
on in English 
(Pearce 
news music 
Copenhagen, 15.165, 
heard signing on 0900 in Danish after 
clock chimes, anthem, to India, Mala- 
ya; closed with anthem 0959 (no Eng- 
lish); at 1000 had ship's bells 
opened program for Danish 
(Pearce, England) Heard opening 1130 
on this channel in Danish to Near 
East. (Takemi, Japan) Heard in both 
transmissions on 9.52 to North Ameri- 
ca 2030-2130, 2200-2300. (Gay, Calif., 
others) 


then 
seamer 


HCRC1 
Mon.-Fri 
1900-2215: Sat 
1900-2300 
(Pearce, En 
noted 
N. Z.) 


Cairos new 


Ee uador 
scheduled 
1400 
1400 
2300 


1.930, Quito, is 
0630-0800, 1200- 
0639-0800, 1200- 
1100-1300, 1900- 
land) HCSGB, 4.780, 
off 2300 


Sun 
Riobamba signing 
(Cushen 

Egypt 11.965 channel 
noted opening 1000 with clock striking 
“5 p.m.” The 6.085 channel appears 
parallel England) Has been 
measured on 11.966 around 2335. (Fe1 
guson, N.C.) Very strong in Virginia 


(Continued on page 150) 


(Pearce 


This neat short-wave Listening Post is that of Yo Ishikawa, JAIDS, Tokyo, Japan, 
who is both an amateur and a SWL. Yo uses a home-made |1-tube superhet which 
has one r.f., three i.f., and two a.f. stages. Antenna is 10 meters long, 8 meters high. 
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TV RECEIVER 
SENSITIVITY 


The “SensiMeter.” manufactured by Service Instruments Co.. 
measures TV receiver sensitivity when used with a v.t.v.m. 


Importance of sensitivity measurements in improving TV sets 


and selecting the best receiver for fringe area operation. 


LTHOUGH design engi- 

neers have making great 

progress in increasing receiver sen- 
sitivity, realizing that this important 
factor enables the fringe areas to be 
extended farther from the television 
stations, very little information is 
available to the service technician on 
this subject The majority of re- 
ceivers now manufactured have ap- 
proximately twenty times the 
tivity of receivers manufactured in 
1948 However, due to production 
tolerances, tube aging, and rough 
handling during shipping, many re- 
ceivers reach their destinations with 
decreased sensitivity and, unless the 
receiver is actually checked, poor re- 
ception is often blamed on local con- 
ditions or the antenna 

Very few factories check the sensi- 
tivity of all leaving the 
plant, although every effort is made 
to see that the average sensitivity is 
kept high. If a with below 
normal sensitivity primary 
service area, the would not 
know the difference; but if the same 
receiver goes to a tringe area, it 
might mean a very picture 

In many fringe where tele- 
vision signals are subject to fading 
it is impossible to tell if a receiver 
has been satisfactorily repaired unless 
the sensitivity is actually measured 

Design engineers determine 
tivity by connecting a generator to 
the receiver antenna terminals, meas- 
uring the d.c. voltage developed across 
the video detector load resistor. The 
generator is not modulated, and has 
an output attenuator calibrated in 
microvolts. The attenuator is adjusted 
to give l-volt d.c. across the video 
detector load resistor. This value is 


76 


television 
been 


sensi- 


receivers 


receive! 
goes to a 


ownel 


poo! 


areas 


sensl- 


used because, under actual operating 
conditions, if 1 volt d.c. is developed 
by the television signal a satisfactory 
picture will Some early re- 
ceivers required an input as high as 
500 microvolts to obtain 1 volt dc 
across the video detector load resistor 
The receivers being produced today 
are capable of obtaining 1 volt with 
20-microvolts input, with many even 
better 

The 
are for 
used 


result 


figures mentioned 
This channel is 
because the lower the channel, 
the higher the sensitivity, and unless 
one channel is used as a standard, the 
figures would become confusing. In 
modern receivers the sensitivity on 
Channel 2 is twice that of Channel 
13, and the variation is almost linear 
on the other channels 
Sensitivity measurements 
technician to improve recep- 
tion in fringe areas. The following is 
an actual report on what can be done 
by measuring the sensitivity 
A receiver was checked and found 
to have a sensitivity of 100 microvolts 
This was not good enough for 
area reception The 
straight peak-operated 
Connecting the a.g.c. circuit through 
a changeover to operate from 
the negative voltage developed across 
the video load resistor, as 
shown in Fig. 1, brought the 
tivity of the set to 50 microvolts 
The “B- was found to be low on 
the video iff. amplifier 
was increased by shunting the feed 
resistors to the next higher “B+” 
source (an increase of 50 volts). This 
increased the sensitivity of the re- 
ceiver to 25 microvolts 
The receiver used a 


sensitivity 
Channel 2 


help the 


service 


fringe- 
was a 
diode type 


a.gz.c 


switch 


detector 


sensl- 


tubes, so it 


Standard Coil 


By 
JOHN RANKIN 


tuner, so the 3900-ohm resis 
the r.f 


ohms 


grid coil was changed t 
resulting in a 
microvolts 

In a 
recelve! 
times 
tain a greater increase in 
if the receiver uses 6AU6 tubes as if 
amplifiers, it is often 
wire one socket and use a 6AG5 
creasing the sensitivity to 10 o1 
microvolts 

Due to manufacturing 
all receivers, even of the same make, 
will not show the same increase with 
each Some receivers, with the 
changes mentioned, will not go below 
20 microvolts; but others will go to 
2 microvolts without 


Sensitivity 


20-microvolt signal 
gave excellent resu Sx 


this 
nie} 
however, it is necessary to ob- 


sensitivity 


possible o re 


tole rances, 
step 


developing a 
peaked curve due to regeneration 

Rectifiers supplying “B+” are 
of the worst offenders causing low 
sensitivity—r.f. amplifier tubes come 
next tubes may be changed 
while the sensitivity is being meas- 
ured without re-alignment of the re- 
ceiver generally being necessary 
manium diodes can 
to low sensitivity and, if they are ac- 
they should be tried next; 
otherwise, the i.f amplifier tubes 
should be replaced and the i.f. stages 
re-aligned 

Increasing the sensitivity 
methods will often save the work in- 
volved in erecting stacked antennas, 
and will eliminate the need for ; 
booster 

Since all u.h.f. signals are ultin 
ly converted to a v.h.f 
also since u.h.f. signals are 
ally much weaker than v.h.f 
important to know the maximum 
ceiver sensitivity on a low v.h.f 
nel before reception is 
on the converter or u.h.f 
less a check of this type is made 
service technician may spend 
time on the antenna installation 
out much improvement in _ picture 
quality 

The “SensiMeter” is a generator de- 
signed expressly for measuring the 
sensitivity of television receive! This 
unit has a unique attenuator which ts 
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one 


These 


Ger- 


also contribute 


cessible, 


by these 


Signal 


poor 


str ips 


the most critical part of equipment of 
this type; a cross sectional diagram 
of the attenuator is shown in Fig. 2. 
The oscillator coil “A” is housed in 
a seamless metal bellows “B.” When 
the bellows is opened or closed, the 
output coil “C” moves with it. The at- 
tenuation remains constant with var- 
iations in oscillator frequency, and is 
free from the usual difficulties asso- 
ciated with variable-resistance type 
attenuators. The attenuator also pro- 
vides shielding and matching for the 
output circuit and even with the at- 
tenuator in the 5-microvolt setting, 
the cable may be grasped without any 
change in reading. The output im- 
pedance is 300 ohms at all settings of 
the attenuator, and the calibrations 
are extremely accurate. Also, the os- 
cillator tube may be replaced without 
recalibrating the instrument 

To measure sensitivity with the 
“SensiMeter,” the two clips on the 
output cable are connected to the re- 
ceiver antenna terminals; the receiver 
channel selector is set to Channel 2, 
or if Channel 2 is operating in the 
area, Channels 3 or 4. The meter on 
the front panel is then set to center 
scale to compensate for any variation 
in line voltage. A v.t.v.m. (or 20,000 
ohms-per-volt meter) set on the low- 
voltage d.c. range is connected across 
the video detector load resistor, and 
the channel dial on the “SensiMeter” 
tuned for a peak on the v.t.v.m. The 
microvolt dial is then adjusted until 
the v.t.v.m. reads 1 volt. The figure on 
the microvolt dial at this setting is 
the sensitivity of the receiver. The 
scale of the microvolt dial is divided 
into three parts—-“Very Sensitive Re- 
ceiver,” “Medium Sensitivity,” and 
“Insensitive Receiver,” to allow the 
operator to quickly determine the 
condition of tne set. 

Measuring sensitivity in this man- 
ner duplicates the receiver operating 
conditions in fringe areas where the 
pictures are mostly tuned with the 
video carrier on top of the curve. If 
it is required to know the receiver 
sensitivity under operating conditions 
in a primary area, the microvolt 
figure would be multiplied by 2, since 
the video carrier would be tuned to 
the 50% point of the receiver re- 
sponse curve. 

While sensitivity is being measured, 
the channel dial on the “SensiMeter” 
should be turned slowly, watching the 
pointer of the v.t.v.m. If the receiver 
is properly aligned, the pointer will 
slowly rise and fall, tracing out the 
curve of the receiver, as shown in 
Fig. 3A. 

Some receivers may show very good 
sensitivity, but the check described in 
the preceding paragraph may indicate 
a sharp peak, as shown in Fig. 3B 

This is often caused by regenera- 
tion. Most manufacturers recommend 
that battery bias be used during 
alignment, and after alignment the 
curve may look normal when viewed 
with a sweep generator and oscillo- 
scope. However, when very little or 
no a.g.c. bias for the i.f. amplifiers is 
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developed in 
tion may 
sulting in 


fringe areas, regenera- 
occur in the if. strip, re- 
large snow particles and 
poor sync. The regeneration can be 
caused by wrong lead dress in the 
if. amplifier strip, long leads on if. 
bypass condensers, or the use of tubes 
with too high a gain for the amount 
of shielding provided. Connecting the 
suppressor of 6AU6 tubes to the un- 
bypassed cathode resistor instead of 
to ground is another common 
of regeneration 

Many manufacturers have test 
points for the video detector load ac- 
cessible without removing the receiver 
from the cabinet, so it 
check the sensitivity of a _ receiver 
rapidly before it is sent to a fringe 
area. In this way a “hot” receiver 
may be selected for a difficult area 

A further use for the “SensiMeter’ 
is to check the field strength of the 
television signal on Channels 2, 3, and 
4. To do this, connect the antenna to 
a television receiver, short-circuit the 
a.g.c., and measure the voltage across 
the video detector load resistor. Then 
connect the “SensiMeter” to the re- 
ceiver input. Adjust the microvolt 
dial until the voltage across the video 
detector load is the same as that pro- 
duced previously by the signal coming 
down the antenna. The reading on 
the microvolt dial is the field strength. 
If this reading is 15 microvolts, then 
a receiver with a sensitivity of at 
least that amount must be used 

The preceding methods of measur- 
ing sensitivity do not include the video 
amplifier and picture tube which also 
play their parts in producing the pic- 
ture. The video amplifier, whether it 
be one or two stages, must amplify 
the signal from the video detector 
load to a level which will operate the 
picture tube. 

Two terminals on the 
side of the “SensiMeter” provide 1 
volt peak-to-peak. This is connected 
across the video detector load 
tor and if the video amplifier has ade- 
quate gain and if the picture tube is 
good, a black bar will appear on the 
screen, 


cause 


is possible to 


right-hand 


resis- 


Although it is not necessary, the 
actual gain of the video amplifier may 
be measured by connecting a peak-to- 
peak voltmeter between the picture 
tube cathode and grid. The reading 
in peak-to-peak volts is the gain of 
the video amplifier. 

Although this article has stressed 
the importance of receiver sensitivity 
in fringe areas, sensitivity becomes 
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cd 
AG.C. VOLTAGE 
PROPORTIONAL TO VIDEO 
TO NOISE AMPLIFIER 


AG.C. VOLTAGE 
PROPORTIONAL 
TO AVERAGE <1 25yt¢ 
SIGNAL LEVEL —s (8) 


Fig. 1. (A) A diode a.g.c. system which 
develops a.g.c. voltage in proportion 
to the peak level of the received sig- 
nal. In fringe areas where the noise 
peaks often exceed the level of the 
sync pulses, the noise pulses develop 
a.g.c. voltage which is too high. The 
addition of a local-distance switch 
shown in (B) avoids this situation. 


CURVE DVE TO 
REGENERATION 


NORMAL 
CURVE 


(B) 


Fig. 3. (A) TV receiver response 
curve traced out from v.t.v.m, read. 
ings as channel dial of “SensiMeter” 
is tuned. (B) Faulty-type curve. 


very important in primary areas when 
receivers are installed in apartment 
buildings where outside antennas are 
not permitted. In such instances, 
many sales have been lost due to in- 
sensitive receivers YY 


Simplified schematic of the critical circuits of the “SensiMeter” showing 


the “bellows” attenuator, which gives constant output attenuation for all frequencies. 
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Macs RADIO 
SERVICE SHOP 


By JOHN T. FRYE 
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SMUG little smile was playing 

around Barney's mouth as_ he 

marched into the service shop and 
tossed the book he was carrying on- 
to the service bench. Mac, his boss, 
eyed him out of the corner of his eye 
for a little while and then said, “All 
right; wipe the cat-that-ate-the-ca- 
nary grin off your mug and out with 
it! What do you think you've got 
on me?” 

“Oh it’s nothing, really nothing at 
all,” Barney said airily; “only it just 
so happens I was chewing the fat on 
75 phone last night with a ham up 
in Connecticut and a friend of his by 
the name of Howard who was there 
with him in the shack. We got to 
talking about test instruments, and I 
sounded off on that business you were 
giving me a while back about how 
the 20,000 ohms-per-volt voltmeter 
loads a circuit less than a_ v.t.v.m 
whenever you are measuring a volt- 
age from about 500 volts up. Howard 
agreed this was so as long as you use 
the instruments without high voltage 
probes or if you use merely 
designed to extend the highest scale 
of either instrument to 30,000 volts 

“However, he pointed out that some 
v.t.v.im. manufacturers use a_ probe 
that increases the total resistance and 
all ranges of the v.t.v.m. by a ratio 
of 100 to 1. In theory, this would ex- 
tend the top range to 100,000 volts 
or so, but of course you would never 
try to measure such a voltage. What 
you do, though, is switch to say a 
300-volt scale and read up to 30,000 
volts on it. Changing ranges of the 
v.t.v.m. has no effect on its fixed in- 
put resistance of 10 megohms, and 
so you can thus have a total meter- 
and-probe resistance of around 1000 
megohms.” 
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probes 


BARNEY'S DAY 


Mac mulled this over for a moment 
and then a sheepish grin spread over 
his face. “And Howard is absolutely 
right!” “I'm giving my- 
self a big black mark for forgetting 
about those high-resistance 
We were not giving the v.t.v.m 
fair shake, were we?” 

“You were not,” Barney said with 
exaggerated emphasis on the pronoun 
“Why a fellow could use a 10,000 to 1 
probe and read the 3-volt scale and 
so get a resistance total of 100,000 
megohms for measuring 30,000 volts!” 

“Not in practice, he couldn't,”” Mac 
disagreed. “When you get past 1000 
megohms of multiplier resistance, the 
resistance of the probe _ insulation 
would become a serious factor. Not 
to change a disagreeable subject, 
though, how did you manage to tear 
yourself away from your beloved com- 
ics long enough to try to read a book? 
What have you got there: ‘Tom Swift 
and His Giant Cannon’ or ‘The 
of Tarzan 

“This book,” Barney said with 
dignity, “is 
Wiener.” 

“Whoberwhatics ?”’ 
a puzzled frown. 

“Cybernetics,” Barney repeated, ob- 
viously enjoying his employer's bewil- 
derment. “Surely you know what that 


is 


he confessed 


probes 


a very 


Return 


great 
‘Cybernetics’ by Professor 


Mac asked with 


“This is certainly not my day,” Mac 
with a deep sigh. “Would you 
condescend to explain in as simple 
words as you can to an ignorant old 
man what cybernetics might be?’ 
“Well,” Barney began with obvious 
relish, “cybernetics has been defined 
as the study of control and communi- 
cation in the animal and the machine, 
but I like to think of it as a sort of 
correlation of the physical sciences of 


said 


mathematics, statistics, and electronic 
engineering with the biological science 
of neurophysiology 

“You do?” 

“Yes; but you might understand it 
better if I said it occupies a kind of 
middle ground between men and ma- 
chines, and looks in two directions: on 
the one hand it is interested in build- 
ing machines that will do some of the 
tasks of computing or controlling that 
now are usually done by human be- 
ings. At the same time it studies the 
problems and failures of such ma- 
chines and so arrives at a better un- 
derstanding of the nervous system of 
the human body by which 
are done.” 

“I get it now,”’ Mac said. “You are 
talking about the brand-new 
that builds electronic brains 
one we Saw on 
night 


such jobs 


science 
like the 
television election 
“The word is new but the 
Barney explained. “We 
cybernetic machines long 
had vacuum tubes. The governor of 
a steam engine is a example 
This gadget tends to keep the speed 
of the engine constant under varying 
loads. It consists of two iron balls on 
pendulum rods attached to 
sides of a rotating shaft driven by 
the engine. As the balls are 
out from the shaft by centrifugal 
force they work a valve that controls 
the amount of steam entering the en- 
gine. If the engine tries to speed up, 
the governor cuts down on its steam; 
if it tends to slow down, the governor 
admits more steam. This is a dandy 
example of the negative feedback 
principle that is of major importance 
in cybernetics.” 

Mac looked completely 
“Negative feedback in a 
tronic machine?” he questioned 

“Sure; feedback is merely a term 
applied to information fed back from 
a controlled mechanism to the control- 
ling force to let it know 
tion is progressing. In the case of the 
steam engine, the change in speed of 
the engine ‘reports back’ by 
the iron balls of the 
change their position.” 

“But you said ‘negative feedback.’ ”’ 

“That's right. The use of the word 
‘negative’ means that the feedback 
tends to buck whatever the system is 
already doing. If the 
up, the governor 


science 
had 


before we 


is not,” 


cvood 


opposite 


swung 


baffled. 


non-elec- 


how the ac- 


causing 
governor to 


engine speeds 
down, and 
vice versa. It is the same thing in an 
amplifier. ‘Negative feedback 
simply means that we cause a portion 
of the output of the amplifier to op- 
pose the input.” 

“Yes, I suppose it does,” Mac mut- 
tered feebly. “You've been telling me 
about machines that act like men; 
what has cybernetics done in discover- 
ing how men act like machines? 

“A good question, and I'm glad you 
asked it,” Barney said glibly. “Dr 
Jose Delgado of the Yale Medical 
School recently thrust as 
forty tiny electrodes, only 1/200 of an 
inch in diameter, deep into the brain 

(Continued on page 167) 
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the VIBRATORS are MALLORY?” 


That’s the best way to be sure your 
service jobs stay “sold”. You can depend 
on Mallory Vibrators to give more years 
of service. Their precision quality is the 
answer to time-wasting call backs. These 
are just two of the reasons why 5 out 
of 6 service men prefer Mallory for all 


their service work. 


And the preference doesn’t end there. 
ve Sigg 

They are more widely used as original 
equipment than all other makes com- 
bined. The patented, tuned mechanism 
in Mallory Vibrators gives better per- 


formance because: 


Slow contact make... 
means less wear 


High contact pressure... 


means low resistance 


Fast clean break... 
means reduced arcing 


The next time you order vibrators... 
be sure to ask for Mallory. You'll get 
better vibrators, available in a complete 
line, meeting original equipment speci- 
fications ... yet they cost no more. You 
can be sure that every service job is done 


right the first time. 


MALLorY 


CAPACITORS * CONTROLS * VIBRATORS * SWITCHES © RESISTORS 
RECTIFIERS * POWER SUPPLIES « FILTERS » MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


‘SCOPES ARE 
“GOLD MINES” 


-.- when you know how 
to use them fully on all 
iypes of service jobs 


- « « AND THIS BOOK 
MAKES IT EASY TO LEARN 
ALL ABOUT THEM! 


No question about it! The cathode rav oscillo- 
scope is the handiest, most useful instrument in 
radio-TV servicing today 
ter it get the best jobs—make the most money 
work lots faster—and are headed for even bigger 
things in the future! 
MODERN OSCILLOSCOPES 
AND THEIR USES 
By Jacob H. Ruiter, Jr. 
of Allen B. DuMont Laboratories, Inc. 
326 pages. 370 illustrations. $6.00 


Vv When, where, why and exactly 
how to use them 


Vv How to interpret patterns 


V¥ How to handle tough jobs easier 
and faster 


loscope w 
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Ived mathemats 
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make things doubly clear 


No other type of specific service method training 
can mean so muc h to you in terms of efficiency an 
greater earning power! Send for it today. See for 
yourself how this book can help you—defore 
you buy! 


READ IT 10 DAYS... at our risk! 


1 Dept. RN-93 RINEHART BOOKS, Inc., 
Technical Division, 
| 232 Madison Ave., New York 16, N.Y. 


Send MODERN OSCILLOSCOPES AND THEIR USES 
t DAY EXAMINATION. If I decid » keep the book 
Iw ' it $6.00 5 a few cents postage in full pay 
ne If not, | ow return book postpaid and owe you 
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are asked to write direct to the 


For additional information on any of the items described herein 
manufacturer 
TELEVISION NEWS, the page and the issue number, delay will be avoided 


readers 
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CONSTANT CURRENT CONVERTER 

Electronic Research Associates, Inc., 
Box 29, Caldwell, N. J. is now offering 
the Model CC-60 constant current 
converter for transistor applications. 

The new instrument is designed to 
convert a standard power supply into 
a constant current generator for tran- 
sistor and other applications where 


CONSTANT C 
aNT CUREENT COnverTes 


constant current is required. The unit 
is connected externally in series with 
the standard supply and no rewiring 
or other modifications are necessary. 

The design makes use of the high 
impedance of a pentode when operat- 
ing above the knee of the J.-E, curve 
to present a constant impedance to 
the input voltage source. Thus, sub- 
stantially constant current is main- 
tained independent of a wide range of 
| load variation. In addition, inverse 
current feedback is utilized which fur- 
ther increases the internal impedance 
| and provides for long-term current 
| stability. 

The company will forward a data 
sheet on the Model CC-60 on request. 


EVACUATED TRANSISTOR 

CBS-Hytron of Danvers, Massachu- 
setts has announced a new evacuated 
junction transistor. 

Sealing each transistor in a vacuum 
is a further improvement on the orig- 
inal hermetic sealing of transistors, as 
announced recently by the company 
The new removes all polar 
molecules that in time might deposit 

| themselves upon the junction boun- 
dary line, thus eliminating unwanted 
| leakage of applied currents and the 
gradual breakdown of the units 

Additional information on the evac- 
uated transistors is available on 
quest. 


process 


re- 


HIGH-FIDELITY EQUIPMENT 
Pilot Radio Corporation, 37-06 36th 
Street, Long Island City, N. Y. has an- 
nounced the addition of several new 
units to its high-fidelity equipment 
| line, 


the new units now 
marketed are the company’s Models 
AF-723 and AF-824 FM-AM tuners, 
the Models AA-901 and AA-902 ampli- 
fiers, the Model PA-912 preamplifier 
the Model CV-602 u.h.f. converter, the 
Model TV-524 24” television 
and the Model TV-527 27” television 
chassis. 


Among being 


chassis, 


A data sheet giving complete speci- 
fications on all of these units is avail- 
able from the company on request 


RCA PORTABLE TAPE UNIT 

The Engineering Products Depart- 
ment of Radio Corporation of Amer- 
ica, Camden, New Jersey has unveiled 
a new portable tape recorder designed 
for the consumer market 

Packaged in an aviation luggage 
carrying case, the recorder weighs 25 
pounds. Its over-all size is 14” x 12” 
x 9”. The dual-speed machine can re- 
cord or play back up to two hours 
and can rewind in approximately 2% 
minutes. It will accommodate all sizes 
of tape reels up to 7”. 

Push-button controls are used to op- 
erate the machine and tape threading 
may be accomplished in a matter of 
seconds. The unit also has a jack to 
permit easy attachment to phono- 
graphs, radio receivers, and p.a. sys- 
tems 

The recorder is now available at 
RCA distributors, competitively priced 


REMOTE CONTROL UNIT 

Rauland-Borg Corporation, 3515 
West Addison Street, Chicago 18, Illi- 
nois has introduced a unique remote 
control unit which has been trade- 
named “Libretto”. 

This remote control-preamp is fash- 
ioned in the form of a lavishly bound 
book in padded leatherette with me- 
tallic gold-finished backbone and sides. 


The backbone lifts on a piano hinge 
giving access to convenient tuning 
controls. It can be operated in either 
horizontal or vertical position 

The “Libretto” is completely self- 
powered and capable of operating up 
to several hundred feet from the am- 
plifier. The unit measures 8%” x 11” 
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G-E FIELD CLINICS SHOW WAY TC 
INCREASED EFFICIENCY IN TV SERVICE 


C. V. Stackpole of C. V. Stackpole & Sons, Lynn, 
Mass., reports: “Efficient TV service has helped 
build our business. The G-E Field Clinics have 
kept us abreast of improved ‘know-how’ in the 
operation of our service department, 


Left to right—Danny O'Connell, Arthur Drolet, C. V. Stackpole. 


General Electric Field Engineers are holding Clinics through- 
out the Country—Open to all TV Servicemen— Without Charge 
®@ An efficient service department is a vital factor in build- 


ing a profitable television business. Like C. V. Stackpole, 


you'll find it well worth your while to attend one of the 


G-E Field Clinics. G-E engineers demonstrate simple ways 
to diagnose and correct TV troubles with special emphasis 
yn UHF. They wi ow you how to install ; adj > 
on t HE They will sh »w you to install and adjust the cemenat @ crectare 
various kinds of UHF antennas and tuners—and answer 
your questions on all phases of TV service. 
Ask the Service Manager at your G-E TV distributor to 
sign you up for the next G-E Field Clinic in your area. @ The Third Edition of the G-E TV Receiver Service 
: , Guide has just been released. Order your copies today 


General Electric Company, Radio & TV Department, Syracuse, N. Y« through your General Electric TV Distributor, 
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SPECIAL 
Give Away Offer 
EIMAC TYPE 
100TH TUBES 


ONE MILLION 
TUBES TUBES 
In Stock At Low Prices 


Receiving, Transmitting, Spe- 
cial Purpose, Cathode Ray, 
Klystrons, Magnetrons, Crys- 
tal Diodes. New, Standard 
Brands, Guaranteed 


$1550 


GUARANTEED 
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RADIO HAM SHACK, INC. 
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Because it does more 
for the user than any 
product of its 
kind. It is the original 


other 
non-conductive, non- 
liquid 
that works magic on 
radio 
controls and switches. 
The 
who want 
the 
1947. Keeps custom- 
ers happy, puts money 
in your pocket. 


inflammable 
noisy TV and 
choice of those 


the best, 


standard since 


manufactured by 


QUIETROLE 


COMPANY 


Spartanburg, South Carolina 


fdvertisement 


“Mr. Elkins, this floors me... 
a genuine JENSEN 
DIAMOND NEEDLE!” 


x 2” and uses three 12AX7 
comes complete with a 7 
cord and 7 foot connector cable and 
plug. It incorporates five controls 
crossover, roll-off, volume, bass tone, 
and treble tone 
The company 
sheet on request. 


tubes. It 
foot power 


will forward a data 


NEW V-M CHANGERS 

V-M Corporation of Benton Harbor, 
Michigan is now offering a_ high-fi- 
delity record changer, the Model 
935HF, to the trade. 

The new unit features an exclusive 
die-cast aluminum tone arm which is 
rigid and resonance-free to eliminate 
tonal distortion, two plug-in tone arm 


heads (less cartridges), a laminated 
turntable with precision-formed con- 
centricity and heavy flocking, a four- 
pole four-coil motor which is said to 
eliminate the source of electronic hum 
and rumble during operation, and a 
muting switch for absolute quiet dur- 
ing the change cycle. 

A brochure on this changer is avail- 
able from the company on request. 


SERVICE TESTER 

Electronic Measurements Corpova- 
tion, 280 Lafayette Street, New York, 
N. Y. has announced the addition of 
a new tube-battery-ohm-capacity test- 
er to its line of test equipment 

The Model 207 features a 
easy-to-read, 7's” meter 
use. It is a durable instrument that 
gives direct readings for all tubes 
through the standard emission method 
of testing. Four-position, lever-type 
switches are used and it is housed in 
a hand-rubbed portable oak carrying 
case with removable hinge cover. The 
counter model is the 207C while the 
portable case unit has been designated 
as the 207P 


large, 


for counter 


BOGEN AUDIO EQUIPMENT 

David Bogen Company, Inc. of 29 
Ninth Avenue, New York 14, New 
York has added an FM-AM radio re- 
ceiver and an FM-AM radio tuner to 
its line 

The 10-tube radio receiver has been 
designated the Model RR50OO. It 
provides both AM and FM reception, 
has an output of 10 watts at 3 per 
cent distortion, and furnishes separate 
bass and treble tone correctors. The 
FM circuit features a triode r.f. am- 
plifier and triode mixer for minimum 
noise and a balanced ratio detector. 
Sensitivity is 7 microvolts input for 30 
db quieting and the frequency 
sponse is 2 db from 30 to 18,000 cps. 
Frequency response on AM is 3 db 
from 40 to 4000 cps 
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TRAIN FASTER — train BETTER— train EASIER 
IN 10 MONTHS=—OR LESS=FOR 


RADIO-TELEVISION 


Our 21st Year Training Men for Greater Incomes and Security in Radio-Television 


' 


1 SEND YOU 
18 BIG KITS | 


of Radio Television parte and equipment 
Much of your training will be actual construc- 
tion and experimentation . . . the kind of truly 
PRACTICAL instruction that —— you 
for your Radio-Television career 


NEW! NO OBLIGATION PLAN 


You Have No Monthly Payment Contract to Sign 
Pay For Your Training as You Earn and Learn 


You can get into Radio-Television, today’s fastest growing big money 
opportunity field, in months instead of years! My completely new 
“package unit” training plan prepares you in as little as 10 months 
or even less! No monthly payment contract lo sign—thus NO RISK to you! 
This is America’s finest, most complete, practical training—gets you 
ready to handle any practic al job in the booming Radio-Television industry. 
Freak Sn" Start your own profitable Radio-Television shop .. . or accept a good pay- 
ing job. I have trained hundreds of successful Radio-Television technicians 
during the past 21 years—and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts — FREE! 


ienokeae’ “A ade jemy 
of Radi 


Valuable Equipment Included 


t 
With Training Earu Extra Money While You Learn! 


you BUILD the Television set and 


the powerful superhet radio receiver shown 
above. IN ADDITION fo the other test units 
shown here (many are Oot shown because of 
lack of space). All equipment I send you is 
YOURS TO KEEP 


l invite you to get all the facts— 


| FREE °°: 


oe. 


‘you 
my new 10- MO 


Television books 


S rhe new Sprayberry “package” plan 

includes many big kits of genuine, pro- 
fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful 6-tube 2-band 
radio set, multi-range test meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep. . . you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 


SPRAYBERRY ACADEMY OF RADI 


MAIL COUPON 
TODAY! 
NO OBLIGATION 


you 3 BIG 


TELEVISION BOOKS 


to have ALL the facts about 
TH Radio-Television Training 
—without cost! Rush coupon for my _— big Radio- 
“How to Make Mo in 


Radio 
Television.” PLUS my pew Hlustrated Television Bul- 
Lesson 


letin PLUS an actual sam 
FREE. No obligation a an 


coupon NOW! 


RE CEST HN LT SEV ALAR RE LO 
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le Spray berry 


fs 
no salesman will cail. Mall 


PTT TCP KS eee eee wees e Reese Se EEE ESSE 
SPRAYBERRY ACADEMY OF RADIO, Dept. 25-A 
111 Nerth Canal St., Chicage 6, It. 


Please rush to me oft information on your 10-MONTH Radio-Tele- 
vision Training Plan. tand 


no salesman will call upon me. Be eure to include 3 books FREE. 


Abbstth. occu cccccosnacescsiedipesessocsuibooutanmsiianin 


All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training ‘“‘package’’ unit, you receive 
extra plans and “Business Builder’ ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians—and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 


111 NORTH CANAL ST. 
Dept. 7 A. Chicago 6, tll 


I unders this does not obligate me and that 


AG®. ccccccsecess 


eeeeeeceececeoceececeeeed 


Btate. ...ccccccccce 


Seeeeecescccaseesenssecaccccnanseaneaend 


The tuner is known as the Model 

¢300 and features separate bass and 

5 treble controls, automatic frequency 

3 4 ‘ gio 3h} ; control, and compensated preamp fo! 
use with magnetic pickups 


the new H. H. Scott at 9 WEBCOR PHONOGRAPH 


Webster-Chicago ( poration of 
Chicago, Illinois has recently intro- 
duced a_i high-quality, table-model 
phonograph which | been trade- 
named “Musical 

According to the mi} \ tnis new 
unit provides unifor é il esponse 
from 50 to 12,500 incorpo 
rates a 5-tube amplifier w includes 
a preamplifier for the H reluctance 
pickup with whicl honograph is 


© 


THE TYPE 99-A TRANSCRIPTION AMPLIFIER 


“That amplifier of yours is fantastic So said a kk ding expert he ing the 


“oo perform against amplitiers costing several tine 1s much, Even we are tS 
flabbergasted (but h sippy) at the re sponse = When can | have one? : f 
“That | want , Save me one of the tirst The 00 is unique — a compl te 

amplifier in one compact Case with 4 position input s« lector, s¢ parate turn rd 
over and rolloll record equalizers, treble and bass contr Is adju table loudne ‘ 

compensation and pickup-level control See and he roan H H SCoTT — 


P 
amplilic rat only 90.05 — the phe nomenal “00 go 


FREE BOOKLET R-53 


HERMON 4s C OT T equipped. A loudness 
HosMER » INC. | to improve tonal 
"PACKAGED ENGINEERING” ume eet un te 
one 2-Inecn 
highet frequencies 


speakers rhe } 


New Stondard 
Guaranteed TUBES Brands mou 


Oa2 $1.00 4-125A 723A 8 the others a 
4X150A 4 ; 
4c 00 4xs00a 7 H : With this a 
82 aP 5 : 


quencies are 


the listener move 


Studio Microphones 
at P.A. Prices 


2 


the speaker 
The “Musicale” 


able in blonde k« 


RNa ww 


Wenn 


HIGHEST 
PRICES FOR 
YOUR 
SURPLUS ! 


finishes 


we@enc 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quolity,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

@ Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet Phat 
owoy—reproduction is | 4 + naaatis 
always perfect. ] | 

@ Not affected by ae ae 
any climatic conditions. 

¢ Guoranteed to with- RBLG—200 ohms 
stand severe “knocking RBHG—Hi-imp 
eround.” List $42.00 


AMATEUR DESK SIGN 
Hawkins Distributing ¢ 

tuck Terrace 

York is now 


desk sign 


Re 


whee ne ahorSuNcCan NEE 
gure oonw 


crystal 
or black polystyrene 
letters 1%% high 
The new sign 
washed in lukewarm wat 
soap when it becomes soi 
A quantity price is 
dio clubs ordering lot 
more An order blank 
tails on these units 


b= BWWhW WO ONENNONY 


Puhaau 
--e 


~ 


on request 


x 
> 
a 


Capacitors 


SMALLEST PERSONAL PORTABLE 

Emerson Radio and Phe grapl 
Corporation of lll | n 
New York 11, New York 

Offer, troduced what is said to be 
4 Introductory Complete iime of Rece t housands of other _ 
ial Write for Special ated folder t of eS ‘ub " po don't oe it smallest per sonal porta 
Pree 


iluste ee subj)s ange without notice e 
er: ond 4-poge bw ‘ Add postage to 1 the “Pocket Radio 


ae a, ELECTRONICS Ming yg teat 

AMPERITE (ompany Dept. &-25 unit weighs less than 1 pound and 

361 BROADWAY « NEW YORK 12 7552 Melrose Ave measures 6 inches in w ’ 
Los Angeles 46, inches in depth. It is 

SALES CO. California (Continued on page 110) 


Kontak” Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 


100-20 


ns 
2 


MENENDS WUREN OK ON 
a 
“aU KR FeWNNBENKNNw ON e 


-—wu 


Catalogued as the Mod 747, the 


trad 560 K 


RADIO & TELEVISION NEWS 


12 reasons why it pays to replace with 


SYLVANIA PICTURE TUBES 


Independent laboratory tests show these 
12 outstanding qualities of Sylvania Picture Tubes 


No tube failures (after 1500 hours). 


or low light output. 


No stray emission. 


7. 
No trend toward slumping emission § Low electrical breakdown. 
9. 


1 ; 
No excessive leakage. Very good color control 


No excessive gas present. 
Excellent grid control. 
Excellent emission characteristics. 


10. Excellent spot centering. 
11. Low screen burning (no rejections). 
12. Excellent physical conditions. 


Only Sylvania showed 
no tube failures 


Here is proof that Sylvania Picture 
Tubes are first in long life and finest 
in all around performance of all 
tubes tested. 

The above record was established 
in comparison tests of the tubes of 
9 different manufacturers. All tests 
were conducted under identical con- 
ditions by an outside testing agency. 

Set owners everywhere are being 
told again and again about Syl- 
vania’s superiority on the big, nation- 
wide TV show “Beat the Clock.” 


TSYLV 


The Picture Tube 

for Reliable Replacement 

Of course, the name Sylvania has 
always stood for highest quality. 
Now, more than ever before, Syl- 
vania Picture Tubes mean better 
business for jobbers and service- 
dealers alike. If you would like the 
full story of these recent tests to 
show your customers how Sylvania 
Picture Tubes won over all others 
tested, simply mail the coupon now. 


ANITA 


LIGHTING e RADIO e ELECTRONICS e TELEVISION 


In Canada: Sylvania Electric (Canada) Ltd., University Tower Bidg. 
St. Catherine St., Montreal, P. Q. 


September, 1953 


REPORT 


Sylvania Electric Products Inc. 
Dept. 3R-2109, 1740 Broadway, N.Y. 19, N.Y. 


Please send me the official report of the tests 
made on Sylvania Picture Tubes in competi- 
tion with other makes. 


Name _ 
Company 
Street _ 


a me 


Aeathhit 7 
IMPEDANCE * agama 


Completely AC operated. 


B R D G F K | T Built-in phase shift generator and 


amplifier. 


Battery type tubes, no warm-up 
MODEL 18-2 required. 


Newly designed two section CRL 
dial. 


Single knob D, Q, and DQ functions. 


Special impedance matching trans- 
former. 


New modern cabinet styling 


42% precision resistors and silver 
mica condensers. 


other new, outsta { ment design s$ y 

of Heathkit operation in producing high quality ins 

at the k sible price A new, improved mod 
Brid ac { iring i rt ubinet styling, with 

interpretation 
yreceding model. Built-in 
iher with all tubes of the 
o petween the 
climinates warm-up time. The instrument 
itch is aut 


erated. No bothersome battery replacemen ; ‘ 
f operation oO 


OF 
Heathkit IB-2 Impedance Bridge Kit actually 
truments in one compact unit. The Wheatstone ‘ 

resistance measurements, the Capacity Comparison Bridge for capa- Heathkit IB-2 

city Measurements, Maxwell Bridge for low Q, and Hay Bridge for any other kit ir 
high Q inductance measurements. Read Q, D, DQ all on one dial r supply, generator, and 


sion resist 


thereby eliminating possible confusion due to the incorrect dial irate instrument accessories 
reference or adjustment. Only one set of instrument terminals nec- 1 desired 


Heathbeit Aeathhit 
AUDIO WATTMETER LABORATORY 


GENERATOR KIT 


MODEL LG-1 


KIT 


MODEL AW-1 


$9Q50 
529%” $3950 


6 LBS. 
SHIP. WT. 
A new Heathkit design for the au- 16 LBS. 


dio engineer, serious hi fi enthu- 
siast, recording studio, or broad- 
cast station; the Heathkit Audio 
Wattmeter Kit. This specialized Another welcom 
instrument instantly indicates the new addition t 
output level of the equipment 
under test without requiring the 
use of external load resistors 


readings are taken directly 


the popular line 
instruments, the 
oratory Generat 
designed tor 


} 


the calibrated scales of a 
beyond the 


200 microampere Simpson meter. 
The Heathkit Audio Wattmeter SOrvice 
features five full scale power meas- 
urement ranges from 5 milliwatts up to 50 watts with db ranges of provisi 
15 db ! The instrument has a power measurement and .1 
rating of watts continuous and 50 watts maximun r inter mounted 
mittent Operation Non inductive resistance load in lal ) ence level 
8, 16, and 60O ohms are provided through a f n dividually 
selector switch. Frequency effect is negligible from 
kc. A conventional VTVM circuit utilizes a 12Al 
The meter bridge circuit uses four germanium diode good linc 
ar 


ampliher th grid lulati l 
oscillator and modulator, OB2 voltage rez 
a selenium rectifier for the transtorme 


The smart professional instrument appeara 


ity 
With the Heathkit AW-1 desired information can be obtained 
instantly and conveniently without bothering with the irksome setups 


and calculations usually required. Useful for power curve measure- - . 
Con- flexibility of operation wil] prove a 


new dustrial or educational laboratory. The 


ments, frequency response checks, monitoring indicator, et ecid 


venient calibration directly from 110 wole AC line source. This 
instrument will help to supply the answers to your audio operating Generator sets a new level of operation 
or power output problems. instrument in this price classification 


EG ac, Solio pea! ie a ls A aha ti ue 


HEATH COMPANY - Benton Harbor 15, Mich. 


RADIO & TELEVISION NEWS 


NEW 5 Heathkit 


wee eee OSCILLOSCOPE 
rintn = KIT - 


M@ Re-trace blanking 


@ Voltage regulation MODEL 0-9 
M Extended band width 
 Peok-to-peak calibrating provisions $5 ay 5  @ 
M Good square wove response . 
Astigmatism con trol SHIPPING 

WT 28 LBS 


New heavy duty shielded power 
transformer 


Heathkit 1.OW CAPACITY Weathhit 


PROBE KIT __ SCOPE DEMODULATOR 
po Sots tara te O—== _ PROBE KIT 


ee a 

rv RI rT and « 
NO. 342 Y Sealy ry ; “—" nen re a 
$35° SHIP. WT provid ; . of gn before oscilloscope presen 
1 1B é . hing $250 € newly-sty : odula 


Keathheit 
VOLTAGE CALIBRATOR KIT Heathleit 
meen: ELECTRONIC SWITCH 


MODEL VC-2 MODEL $-2 


50 ~$ 2 
We Sas Rea | g PBSC 
SHIPPING WT. a ; Ye ceased versatility of ‘tt © 
4 LBS erting test | ri rn SHIP. WT. 11 LBS. 


HEATH COMPANY - Benton Harbor 15, Mich. 
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Aeathhet 


VACUUM TUBE 


M New 112 volt full scale low range 
M 1,500 volt upper limit DC range 


M Increased accuracy through 50% 


greater scale coverage 


M High impedance 11 megohm input 
MODEL V-6 


$245° 


SHIPPING WT. 6 


M Center scale zero adjust 
M Polarity reversal switch 
M 1% precision resistors 


LBS M Clearly marked db scales 


The beautiful Heathkit Mod meter ranges 
1S lat ier 


we a DO 


V-6 VTVM, the world’s 


kit instru 


offers many outstanding new featur t fats The 
the refinements devel tyr 


100,000 VTVM's 


branch of electr 


ped an 
This is che 
Easily 
stability, nsitivity nvenic 
modern styling. Ie will ac 
tremendous ohmmeter 


nics 


otters 


meter 


AWeathheel 30,000 voit oc 


PROBE KIT Aeathhet AC VACUUM TUBE 


VOLTMETER KIT 


MODEL AV-2 


For TV 
where the 
required 
Probe 
multiplier resi 
plastx 
factor « 
Heaths 
entire Kit 
color 
pring 
nnect 


No. 336 


$4°° 


SHIP. WT. 
2 LBS. 


leek 

cation 
of the 
The 
tor tw 
nector 

panel « 


instruction 


Peathhtl PEAK-T0-PEAK 
PROBE KIT 


No. 338-B 
SHIPPING WT. 


5 LBS. 


eathkit AC VTVM 
> those sensi- 
nts require i 

i at enthusi 

Pp tyr pr . tau 1 r et i ‘ x imenters Especi 

SHIP. WT. 2 LBS. lud structions fc ol perati atte as i hum investiga- 
: null detection, 

ick-up output 


AWeathhit rt siople.volaage checks, ox. Low level macoar 


mecasufc 


nake because of the complete voltag 
iment and the one knob oper f 


The Heathkir RI 
any 11 megohm 
urements up to 
venicnt accessory 
measurements are 
is housed in the 
aluminum probe 
styrene probe 
shielded test 
necessary material 


Probe 


used in conjur 
VIVM will pe 
© 10¢ 
€¢ occ 
The 
smartly-s 
featuring two-color 
and a low capacity flexible 
kit is complete with all 


and a detailed assembly sheet 


as well as instructions for probe operation 


ae 


. 


No. 309-B 


$350 


SHIP. WT. 2 LBS. 


The 2 


song” 
narked 


large 
and ea 
ring trom 

with frequency 


cove 


from 52 db 


00 


Sy 


0! 


response 
cycles. Instrument input impedance | 


to 


to read 


microampere n} 1 met 
meter scales. Ten v 
rms full scale to 300 lts rn 
1 db from 20 cycles t 
hm, ten 
and good 


mcez 


db. For stability 


characteristics the meter bridge circuit features 4 germ 


di les 
the popular 


W attmeter 


El Be AA! 


HEATH COMPANY - Benton Harbor 15, Mich. 


Attractive instrument styling, a compani 


Heathkit 


VTVM and the new AW 


RADIO & TELEVISION NEWS 


New Meathhect 
lcaksommn MULTIMETE 


@ 20,000 ohms per volt DC sensitivity, 
5,000 ohms per volt on AC 


Polarity reversal switch 


1% precision multiplier resistors 


i“ 
w 
i” 50 microampere 4'2” Simpson meter 


Meter ranges for service 
convenience 

New resistor ring-switch assembly 
Total of 35 meter ranges 


New Modern cabinet styling 


nost important Heathkit announcement the ye 


ohms per volt Heathki iltimeter, M 


n multiplier resistors 
ampre Simpson me- 
recessed Safety type 
batteries — 
a total « 
RANGES 
Voltage rang ; 1 entirely for service convenien 
, range for measurir 
Slam lrac } 
1i¢ lament voltages, [ 
for AC-DC 


conventional transformer 


O vole f 
le 


ltages, etc., 1 


range rvice 500 volt full s 


voltage ranges AC 

5,000 volts. DC irrent ran 15 1icroam peres— 
15 milliamperes nilliamper 500 milliamperes—15 
Resistar 


amperes ohms to 20 meg- 


AWeathlet 
BATTERY TESTER KIT 


ef 
re made directly 
i- Weak-Replace 
, 


simple and merely 


scale 
t leads be connected 
r test. Only one control 

ist in addition to a panel 

h for “A” or “B” battery 

The Heathkit Battery Test- 

r features ¢ ym pact assembly, ac- 

MODEL BT-1! irate meter movement, and a 


ieck wire-wound control 


$850 mounted in a portable rugged 
e plasti abinet. Checks portable 


SHIP. WT. adi Datteries hearing aid bat- 
2 LBS. eries, lantern batter etc. 


HEATH COMPANY - 


September, 1953 


KIT 


MODEL MM-1 


$2650 


SHIPPING WT. 6 LBS 


CONSTRUCTION 
Entirely new de ing and wiring 
of precision resi na ring-switch asserably unit. The major 


portion of instr completed before mounting the 


ring switch assem) ly 0 i ‘ane | ) allt mon procedure is 
_t 


required, all prec istors ily 3 sible in event of 


replacement. 


CABINET 


Strikingly mo ine yiit aturing two piece 


struction, durabl Bakel pbinet, W ith easy 


panel designation abinet size I wide x 4 deep x 


high. Good cabinet al stability when operated in vertical 


position, 
The Heathkit MM-1 represents a terr 
for a hizh qual 20,0 


i 


instrument value 
1) ohms per voit unit using all 1‘ 

deposited carb ype pr n resist 
formance, funct 


s. Here is juality, per- 
attractive appearance, all com 


bined in one low ; 


Aeathhit 
HANDITESTER KIT 


The He nditester readily 


act, 


comt 
} 


MODEL M-1 


$1450 . ma ; resistors hearing aid 
e ; ‘ms 1s wrol. The Handitester is 


SHIPPING WT. neem gg ewes mmgyateny 
3 LBs. 


ete instructs 


i 5 
rice of this popular kit. 


Benton Harbor 15, Mich. 


New #eathé&ct 12 Volt 


BATTERY 
ELIMINATOR KIT nee 


Constant ammeter and voltmeter 


monitoring 


MODEL BE-4 Automatic overload relay — self- 


resetting 


5 3 1 590 Two 10,000 mf condensers 
New 18 disc split type heavy duty 
rectifier unit 


SHIPPING WT 
1& LBS Fuse protection 


Here is the new Heathkit Battery Eliminator necessary for rent output and will quickly indicate the presence of a major 


modern, up-to-date operation of your service shop. The Heath- circuit fault in the equipment under test. The power trans 
kit Model BE-4 furnishes either 6 volts or 12 volts output former primary winding is fuse protected and for additional 
which can be selected at the flick of a panel switch. Use the safety an automatic relay of the self-resetting type is incorpo- 
BE-4 to service the new 12 volt car radios in addition to the rated in the DC output circuit. The heavy duty rectifier is a 
conventional 6 volt radios split type 18 plate magnesium copper su init used either 
This new Battery Eliminator provides two continuously as a full wave rectifier or voltage doubler according to the 
variable output ranges, 0-8 volts DC at 10 amperes continuously, position of the panel range switch 
or 15 amperes maximum intermittent; 0-16 volts DC at 5 


] ry) 


amperes continuously or 7.5 amperes maximum intermittent Here is the ideal battery eliminator f 
The output voltage is clean and well filtered as the circuit uses problems and as an additional feature, it can also be use 
two 10,000 mf condensers. The continuously variable voltage battery charger. Another new application for the Heathkit 


output feature is a definite aid in determining the starting point Battery Eliminator is a variable source of Dt 


las a 


of vibrators, the voltage operating range of oscillator circuits, in audio development and research. More than 
etc. Panel mounted meters constantly monitor voltage and cur- able voltage and current range for normal appli 


NEW Weathédt VARIABLE VOLTAGE 


Heathkit NIBRATOR ISOLATION 
TESTER KIT TRANSFORMER KIT 


Your repair time is valuable, and The new Heathkit Isolation Trans 
service use of the Heathkit Vibrator : former Kit provides line isolation for 
Tester will save you many hours of : — AC-DC radios (not an auto trans 
work. This tester will instantly tell former), thereby eliminating shock 
you the condition of the vibrator hazard, hum problems, alignment dif 
being checked. Checks vibrators for ficulties, etc. The output voltage is 
proper starting and the easy to read - variable from 90 to 130 volts AC 
meter indicates quality of output on an is constantly moniwred by a 
a large Bad-?-Good scale. The Heath- ; mounted AC vole meter. Use 
kit VT-1 checks both interrupter and increase AC supply voltage in 
self rectiher types of vibrators. Five different to induce breakdown of faulty 


sockets for checking hundreds of vibrator MODEL VT-1 components in circuits thereby saving 
types service time. Use it also to simulate vary- 


The Heathkit Vibrator Tester operates 50 ing line voltage conditions and to de- . 

from any battery eliminator capable of de $s termine the line voltage level at which MODEL IT-1 

livering continuously variable voltage from . oscillator circuits cease functioning, par- » 

i to 6 volts DC at 4 amperes. The new SHIPPING wT. ticularly in three-way portable radios 

Heathkit Model BE-4 Battery Eliminator 6 LBS. Rated at 100 watts continuous operation $1650 

would be an ideal source of supply. and up to 200 watts maximum intermit e 
tent operation. A useful radio and TV 
service tool 


BINDING POST TECHNICAL 
Binding post kit now available so that APPLICATION BULLETINS 


standardization of all instrument con 
nectors is possible. This new, five-way 
binding post will accommodate an alliga 

recognized instrument authori 
tor clip, banana plug, test lead pin, spade outlining various combinations 
lug, or hook-up wire. Sold in units of instrument applicati as. Avail 
20 binding post assemblies. Each assem- able now with 40 four-page illu 
bly includes binding post, flat and shoul- trated bulletins and an _ attractive 
der fiber washers, solder lug, and nut. flexible loose-leaf binder. Only $2.00 
120 pieces in all. Kit 362, $4.00 ( No c.o.d. on this item, please. ) 


SHIP. WT. 9 LBS 


An exclusive Heathkit service. Tect 


nical application bulletins prepared 


HEATH COMPANY - Benton Harbor 15, Mich. 


RADIO & TELEVISION NEWS 


INCREDUCTOR controllable inductor 
sweep 


TV and IF sweep deviation 12-30 me 


4mc- 220 mc continuous frequency 
coverage 


Oscillator operation entirely on fune MODEL TS-3 
damentals 


Output in excess of 100,000 micro- Ss 44 5 ie] 
volts 
* 


Automatic amplitude circuit 
SHIPPING WEIGHT 


Voltage regulation 
18 POUNDS 


Simplified operation 


Proudly announcing an entirely new, advanced model TV and FM lator coil is electrically varied with trol rent, and 
Sweep Generator, the Heathkit Model TS-3. This new design pro- the inductance variation is achieved a ch he magnetic 
vides features and combinations of functions not found in any state oO » core on which the oscillator coil f und. This 
other service type instrument. Every design consideration has been system provides a sweep deviation of not k mec on all 
given to the requirements of the TV service man to provide a TV frequencies, and up to a maximum TV IF fre 
flexible, variable sweep source with more than adequate RF out- quencies. The high RF output level throu e instrument 
put and complete frequency coverage throughout the TV and FM requency range yes the most common complaint of the 
spectrum. swee} rators. A new, automatic amplitude control 
? 4} 


" f 
The frequency range of the TS-3 is from 4 mc to 220 me in four circuit maintains the output level flat to + 2 db throughout the 
switch selected ranges. All frequency ranges are overlapping for instrument range. For cor uence of operatior low impedance 
complete coverage. A particularly important feature of the instru- un | sed 
ment is that the oscillator operates entirely on fundamentals, there- 


nstrument been simplihed through the 
by providing complet f m from spurious oscillation \ 


and fu f f ntrols and separate 


' 
I 

parasitics normally encountered in beat frequency type oscillators t tern nchronization if desired. The circuit uses 4 voltage 

| ble instrument operation. A built-in 


cu 
This circuity assures a much higher total RF output level and egu u © maintain stab 
i i r ker further adds to flexibility of instrument 


for the use of an external 


inel terminals provide 


simplifies attenuation problems 

The new TS-3 features an entirely new principle of sweep oper- per ) t ire also 
ator Sweep action is entirely electronic with no moving parts or marker } a | 
electro-mechanical devices so commonly used. The heart of the » Heathkit * accurate TV alignment wor and 
sweep system is a newly-developed INCREDUCTOR controllable I u he time consuming, irksome prot so 
inductor. With this system, the value of inductance of each oscil f 


signal generator, if Use 


— ee — 
NEW Weathhect 


MODEL SG-8 
$1950 MODEL BG-1 
; = $1450 
SHIPPING WEIGHT © 
8 POUNDS 


SHIPPING WCIGHT 
Announcing the fn 
Heathkit Model 6 POUNDS 
rvice type Signal Generator, ir - ~ 
‘ . i — . he Heathkit BG-1 Bar Gener- 
corporating many Gesign features 
not usually found in an instru 
ment in this price range. The RE lition to the fast growing 
output is from 160 ke to 100 mc in five ranges, all on funda- of popular Heathkits. The 
mentals, with useful harmonics up to 200 mc. The RF out Station transmitted ¢ i rn y disappearing, and the bar 
put level is in excess of 100,000 microvolts throughout the generator is the log an r to the TV service man’s problem 


represents another welcome 


— a ew ee oe in obtaining quick, accurate ad ne information without waiting 
One half is used as a Colpitts oscillator, and the other half 
as a cathode follower output which acts as a buffer between 
the oscillator and external load. This circuitry eliminates 
oscillator frequency shift usually caused by external circuit quickly is ate picture 
loading switch provid stand-by position” — “horizontal position” — 
. All coils are factory w und and adjusted, thereby com- vertical position.” The oscillator unit utilizes a 12AT7 twin triode 
pletely eliminating the need for ca brat mn and t . for the RF oscillator and video carrier frequencies. A neon relaxe 
of additional calibrating equipment. The stab 
impedance output features a step and variable at 
for complete control of RF level. A 6C4 triode acts as a 
400 cycle sine wave oscillator and a panel switching sys- 
tem permits a choice of either external or internal modu- . as well as 
lation. é , Instrument operation is extremely simple, and merely requires 
The transformer operated circuit is easy to assemble, connection to the TV receiver antenna terminal. The unit is trans- 
requires no Calibration, and meets every service require- former operated for safety when used in conjunction with universal 
ment for an adjustable level variable frequency signal 
source, either modulated or un-modulated. 


for test patterns 
The Heathkit BG-1 luces 3 f of horizontal or vertical 
bars on a TV screen. Sinc se bars are equally space they will 


linearity of the receiver under test. Panel 


ation oscillator prov low frequency for vertical linearity tests. 
The instrument will not only produce bar patterns but will also 
provide an indication of horizontal and vertical sync circuit stability, 


overall picture size 
or transformerless type TV circuits 
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SHIP, WT.12 


The new Model TC-2 Heathkit Tube 
Checker features many circuit improve- 
ments, simplified wiring, new roll chart 
drive and illumination of roll chart. The 
instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount- 
ered in this type of work. Test set-up procedure is simplified, rapid, and flex- 
ible, Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon 
short indicator, individual three-position lever switch for each tube element, 
spring return test switch, 14 filament voltage ranges, and line set control to 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC-2. Results of tube tests are read directly from a large 44” 
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information 
that your customer can readily understand. Checks emission, shorted elements 
open elements, and continuity 
The use of tolerance resistors in critical circuits assures correct test 
information and eliminates the possibility of interpretation 
Improvement has been made in the mechanical roll chart drive system, com- 
pletely eliminating diagonal running, erratic operation, and backlash. The 
thumb wheel gear driven action is smooth, positive, and free running. As an 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls 
Wiring procedure has been simplified through the extended use of multi- 
cable, color coded wires, providing a harness type installation between tube 
sockets and lever switches. This procedure insures standard assembly and im 
parts that “factory built’ appearance to instrument construction. Completely 
detailed information is furnished in the new step-by-step construction manual, 
regarding the set-up procedure for testing of new or unlisted tube types. No 
delay necessary for release of factory data 
The new Heathkit Tube Checker will prove its value in building service 
prestige through usefulness — simplified operation — attractive professional 
appearance. Don't overlook the fact that the kit price represents a savings of 
$40.00 to $50.00 over the price of a comparable commercially built instru- 
ment. At this low price, no service man need be without the advantages 
offered by the Heathkit Tube Checker, 


Aeathket POWER SUPPLY KIT 


The Heathkit 


features continuously 


closer 


inaccurate test 


Laboratory Power Supply 


variable, regulated 
voltage output with good stability under 


load 


plastic enclosed panel mounted meter pro- 


wide variations. A 44” Simpson 


vides accurate meter output information 
of voltage or current. All panel terminals 


completely isolated from the cabinet. Sep- 


MODEL PS-2 


$335° 


SHIPPING wT. 
17 LBS. 


arate 6.3 vole AC supply at 4 amperes for 
filament requirements. Ripple component 
exceptionally low, stand-by switch pro- 
vided to eliminate warm-up time of the 
five tube circuit. 


ace Te 


$a ee kt 
cous Sie Sl a 


LBS 


HE 


CHECK THESE 
NEW Features 


Simplified harness wiring 


Improved, smooth, anti-backlash roll 
chart action 

Optional roll chart illumination 
Individual element switches 
Portable or counter style cabinet 
Spare blank socket 

Contact type pilot light test socket 
Simplified test set-up procedure 
line adjust control 


4\2” 


TUuseewss: ee 


three-color meter 


ATHKIT 


PORTABLE 
TUBE CHECKER 


KIT 


MODEL TC-2P 


34% 


SHIP. WT. 


The 


plied 


tractive tw« 


lin 
gray 


hardware 


prote 


POR 


No. 
Ship 


1 Lb, 


TABLE 
above will fit all earlier 
Shipping weight 7 Ibs 


14 LBS. 


portable model 
with a strikingly at 

tone cabinet finished in rich maroon proxy 
impregnated, fabric covering with a contrasting 
on the inside cover. Detachable cover, brass-plated 
sturdy plastic handle help to impart a truly 
sssional appearance to the instrument 


TUBE 


is Sup 


CHECKER CABINET as described 
Heathkit TC-1 Tube Checkers 
Cabinet only, 91-8, $7.50 


AWeathhcl  W PICTURE TUBE 
TEST ADAPTER 


The Heathkit TV Picture Tube 

Test Adapter used with the Heath 

kit Tube Checi-er will quickly check 

355 for emission, shorts, etc., and de 
$ 50 termine picture tube quality. Con- 

- Wt. 4 @ sists of standard 12 pin TV tube 
socket, four feet of cable, octal 
socket connector, and data sheet 


LABORATORY AND 
SERVICE SHOP 


BOOKLETS 


“Planning Your Service Business” by John 

T. Frye, and “Establishing the Industrial 

Electronics Laboratory"’ by Louis B. Garner 
Jr., are booklets available to Heath 
kit customers at no charge These 
booklets, written by nationally recog 
nized authorities, outline the various 
requirements and considerations for 
establishing your own service busi 
ness or for setting up an industrial 
electronics laboratory. Full attention 
is given to various details that are 
frequently overlooked when projects 
of this mature are undertaken. Just 
write in to the Heath Company re 
questing your free copy, or attach a 
memo to your next order 
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CHECK THESE Features 


@ Visual and aural signal tracing 

Two channel input 

High RF sensitivity 

Unique noise locater circuit 

Calibrated wattmeter 

Substitution test speaker 

Utility amplifier 

RF, audio probes and test leads included 
w fy rating’ a 


ne ™ | er in ™ 


features nm fou 1 any othe t 
for the rad TV service particularly 
AM, FM, and TV cis € af 
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AHeathhit 
DECADE RESISTANCE KIT 


MODEL DR-1 


$1950 


The D Re 


DECADE CONDENSER KIT 


—_. MODEL DC-1 
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be, tras f A built-ir 
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RI 
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AWeathhil RESISTANCE 


SUBSTITUTION BOX KIT 
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stance 
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The Heathkit 


MODEL RS-1 

$550 
s 

SHIP. WT. 
2 LBS 


on of any 


IMA 1 


value res 


tandard 


for 
stance 
ult 


TV € 
mentally determining res 
and for quickly altering circ 
ting characteristics 
housed in attractive Bakelite 
featuring new universal 
Heathkit binding to 
connections 


ery work 


the 
posts 


circuit 
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Entire 
cabinet 


v 


simplify 


oper 


SHIPPING WEIGHT 
10 POUNDS 


iponent can be seen 
valuable for ferreting out 
SISK contre lI 

calibrated wattmeter circu 
check of the total wattage 
test. Separate panel terminals provide 
output trans! for Dstitution 
time by eliminating the necessity for speaker 
permit the utili 


pe 


voltage in the « 
ll as heard 


Noisy 
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nomy of intermittent 


transform 
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of the 
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and 
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AHeathhit 
CONDENSER CHECKER KIT 


MODEL C-3 


@ s19°° 
a 
SHIPPING wT. 


8 POUNDS 


( 
quickly 


Heathkie 
Checker 
1 accurately measure 
unknown condenser 
taken direct 

without re 
ipacity meas 
hecks paper 
ntrol 
ents 


Use 


den 
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& ess er to 
an 
those 

values. All readings 

librated panel 
| ath ( 


are 
scales 

ra is 
casuren 
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rating quality 
kage test switch 


id eliminates shock 
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hazard to 
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to 


watt 
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le 100 ohms 
calibrated 
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from 
on the 
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inpge 


tiy 
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hms Her 
scale Increased circult 
indicator 

For safe 
1 the i 
inet, fe 


sistance me iremet 


gain all values are 


nsitivity couple d with 


me gi ea 
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usefulness 
is entirely 


attractive 


instrument 
the circuit 
ised the 


orners 


ine ver 
ty 


reases 
ot 
ment 


ttl 


sf 


trar 
newly-style 


immer operated 
d Heathkit 

and drawn aluminum panel. The 
surprisingly urate instrument in 
service shop operation requires the 
designed for the express purpose of 
values and operating characteristics 


Der 
' 


alues ar in 
ing J i 
ling low kit price for this 
test leads. Good 
instrument 


ndenser 


ca 
outstan 


acc 


unit 
les necessary 
of this specialized 


unknown « 


clu 
use 
determining 


type 
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Heathkit AMATEUR 


TRANSMITTER 


KIT 


MODEL AT-1 


$2950 


SHIPPING WEIGHT 


16 POUNDS 


is the la 
Transmi 
at the 
socket 
good shielding 
input. Built-ir 
This kic fe 
ohm coa 
lator 


XiAl ¢ 


an A 


new Weathhit 
ANTENNA COUPLE’ KIT 


a Coupler 
© Heathkit 


tenna ¢ 


RY a, 


-«, TD 


ohm coaxial ina 


power —_ 


trequency 


tuning ind 
tructi 


tuning neon 


cator i a con = 
ndenser ‘eal 
standing features 


inductance and capa 
versa- 


transmitter typ abl « 


naan ae AC-1 
maximum operating 


- $74@so SHIP. WT 
wide x 3 iss 


Aeathhet 
COMMUNICATIONS RECEIVER KIT 


MODEL AR-2 


$2 50 SHIP. WT. 


12 LBS. 
Here is the 


it I 
repeatedly Heathkit 
Communication The per 
fect companior I 
Transmitter kit. Many « 
features have been inc 
of the AR-2; such 
and tuning convenience high gain mini 
for high sensitivity and 
gain control with optic 
control addition 
limiter switch 
operation 


for 
yension 


dee; 


tuning 


Din 


new ive 


asked 


n 


is, eiectr 
for logging 
transformers 
separate RI 
manual volume 
control. Noise 
headphone 
high performance 
Frequency « 
ranges. For ad mvenience 
identified in respect to their relative placement on the 
A chassis mounted, 54” PM speaker is included 
Tube line up 12BE6 mixer oscillator, 12BA6 IF amp! 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam px 


SYIGT rectifier, RECEIVER CABINET 

Proxylin impregnated, fabric covered, plywood cabinet with aluminum 
panel designed expressly for the AR-2 Receiver. Part 10, shippin 
weight 5 Ibs., $4.50. 
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AWeathhit 
ANTEN NA IMPE DANCE METER 


Heathh 


CHECK THESE 


NEW Features 


Single knob band switching 
Pre-wound coils 

Metered operation 

52 ohm cooxial output 
Crystal or VFO excitation 
supply 


Built-in power 


clean construction 


Rugged, 


e Meter 


2 o$qqso = 


MODEL AM-1 


SHIP. WT. 3 LBS 


use 
TVI, 


reize 


1its 


KR 


IMPROVED Weathéct 


GRID DIP 
METER KIT 
a 


mooee o- 1B 


invalu 


The 


iWASUTIN-E 
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available 
extension 
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down 
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to 


curves 
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CHECK THESE Features Aeathhet 


M First popular priced Q Meter il } 
i Reads Q directly on calibrated scale 
M Oscillator supplies RF frequencies of 

150 kc to 18 mec 


Calibrate capacitor with range of 
40 mmf to 450 mmf with vernier of 
- 3 mmf 


Measures Q of condensers, RF resis- MODEL OM. 
tance, and distributed capacity of 


coils s 4 4 50 
Many applications in design and de- * 


velopment work SHIPPING WI. 14 POUNDS 


Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc. 


— 1 
peakin 
» § If hincarity 
at the operating 


read directly on 


Heathkit NTERMODULATION ANALYZER KIT 


IM é 


MODEL IM-1 


a tik, pmet 
$3Q50 i 

tube vole t l 

in t 


rt 


SHIPPING wr. |" 
17 POUNDS 


Aeathéct AUDIO GENERATOR KIT HMeathéit AUDIO OSCILLATOR KIT 


AH \udio ¢ side MODEL AG-8 


h don oitildehsiien tutiels dautihmer ts 345 
SHIP. WT. 11 LBS eration { trol of linear 5 50 
Aeathhit te 


AUDIO FREQUENCY METER KIT eachéet = nhada 
a : SQUARE WAVE GENERATOR KIT 


- } H anhkit Square 
hecking un - 


cies from 10 > OR CACC 
rce with « pletely 


Fre jyuency 


and con 


voltage 
an volts rms ycies to 
critical wave shape output imp ’ 
" 
| (put volt 
peration is entirely ye BS 


i elect 1 Just set the range switch - MODEL SQ.-1! 
feed an unkn mn frequency ito the in 

% 50 trument as id ch Oo a d 

$3459 coon g PQSO 


t th ibrated scale of the Simp 
SHIP. WT. 12 LBS 


MODEL AF-1 


1 O and 2 


SHIP. WT. 12 LBS. 
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WILLIAMSON TYPE 


AMPLIFIER 


PRICES OF COMBINATIONS 


W-2 Amplifier Kit including 

main amplifier, power supply, $ 
and WA-P1 Preamplifier Kit. 

ng eithe 


Shipping Weight 37 Ibs. Ship- 
ped Express only. 

power cif ! f ' < _— supply volt 

cy arate transformer 


requency resp 
from cycles to 10 Tu complement 
er an ha i a: pull driver 
i _ pe rectiher 
ree h selecte 
treble tone « 
2AU7 ¢t control amplifier 
builder and requires no 
successful assembly and 


W-2M Amplifier Kit includes 
main amplifier and power 
supply. Shipping Weight 29 
Ibs. Shipped Express only. 


i 
ected for 


y of 


units 
nsta 
Sheet metal work fi 


r ittractive 


groy 
for sr 
All 
the 


Length 


WA-P1 Preamplifier Kit only 
Shipping Weigh: 6 Ibs. Ship- 
ped Express or Parcel Post. 


mertone lal 
peorance 
shafts 
able 
type 


ntrol 
of adjust 


break-off 


operation, pro 
extended 
tained trom 

in = 1 db 


new 


ava | 
. af ery cy 


tw 
When selecting 
system 
William 
and make 
Thi 


an amplifier for the heart of ut hi 

the utstanding advantages offered 

pe Amplifier. Meets every high fidelity aud 
f re rded music a thrilling new exper 

outstanding amplifier is offered with optional output trans 


wit i 
} 
investigate 


o Ty 


liste 


t ‘ a ntr 
requ 2 or PAD reamplih l ne 
e wo ence kit pe 


operation 


NEw Meathhcl 20 Watt 
High Fidelity AMPLIFIER KIT 


A new 20 watt high fidelity amplifier, de 
signed especially for custom audio instal 
lations demanding clean reproduction, ade- 
quate power, and flexibility to meet indi- 
vidual requirements. Separate treble and 
bass tone controls provide up to 15 db 
boost or cut. Four switch selected inputs, 
each with the necessary compensation for 
the service desired. Output transformer 
impedances of 4, 8, and 16 ohms 

Preamplifier, tone control, and 
splitter circuits utilize 9 pin twin 


AWeathhil (conomy 6 WATT 


MODEL A-9A 


Ampliher 

unusually fine features not nor 

mally expected in this low price range. Either 
of the two input circuits may be individually 
switch selected for phono or tuner operation 
Separate bass and treble tone controls. Out 
put impedances of 4, 8, and 15 ohms. Push 
pull beam power output stage for balanced 
reproduction. Excellent voltage gain character 
isti good frequency response, and full 6 
watts power output. 12J5 amplifier, 12SL7 
second amplifier and phase splitter, two 12A¢C 


MODEL A-7B 


$1550 


phase 


triode 


$355° 


miniature tubes for low hum and noise 
level. Two 6L6 push pull power output 


SHIP. WT. 
A-7¢ 


10 LBS. 


beam power output 


one 5Y5 GT 


rectiher 


incorporates preamplifier stage with special compensated network 


SHIP. WT. 18 LBS. tubes provide full 20 watts power. Fre- 


quency db, 20-20,000 cycles. Total harmonic distor- 
tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre 
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage 
amplifier and phase splitter, two 6L6 push pull pentode power out- 
put, 5U4G rectifier. Truly outstanding amplifier performance cou- 
pled with low cost. 


to provide necessary gain for operation with variable reluctance or k 
output level phono cartridge. Circuit is properly compensated for 1.i 
phone operation. $17.50 


w 
response -+ l 


Aeathhet 
New Meathhet 
ae” RECEIVER KIT 


BAND 

Another new Heathkit for the student, 
beginner, or hobbyist. If you have ever 
had the urge to build your own radio 
receiver, this kit warrants your attention. 

New high gain miniature tubes and 
IF transformers provide excellent sensi- 
tivity and good signal to noise ratio. A 
built-in ferrite core rod type antenna has transformers. 
been provided. A chassis mounted 514” eransformer 
PM speaker provides excellent tone and ated circuit. Frequency coverage 88 
volume. Convenient phono input. Can to 108 mc. Experience the thrill of 
be operated either as a receiver or tuner MODEL BR-2 building your own FM tuner and at the same time enjoy all of 
Simplified construction manual outlines SHIP. WT the advantages of true FM reception. 
circuit theory. Ideal for students. Tube $17 5° " LBS 5 
line-up: 12BE6 mixer oscillator, 12BA6 * , i 
IF amplifier, 1L2AV6 detector-AVC-first 
audio, 12A6 beam power output, SY3GT rectifier. 


The Heathkit FM-2 Tuner 

was specifically designed for 

simplified kit construction 

Can be operated through 

the “phono” portion of 

your radio or with a sepa 

rate amplifier. The kit fea- 

tures a pre-assembled and adjusted 

tuning unit, three double tuned .I1F 
and a discriminator 

in an 8 tube AC oper- 


MODEL FM-2 
$2250 


SHIP. WT. 9 LBS. 


Pree CATALOG 


Write for free catalog containing latest price . information, 
schematics, specifications, and descriptions of all Heathkits. 


CABINET — Proxylin impregnated fabric covered plywood cal 


Ship- 
ping weight 5 lbs. Part number 91-9, $4.50, 


yinet 
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HEATHKIT Dual 
CHECK THESE 


NEW Featured RECORD 


~ 
Plays all record sizes, all speeds ‘ 
Newly developed ceramic cartridge 


Automatic shut-off for both changer and 
amplifier 


: MODEL RP-1 
Acoustically correct cabinet enclosure 


Modern attractive styling S$ 5 re] 
Two 6” PM matched speokers e 
Compensated volume control 


SHIPPING WT. 30 LBS 


Easy to assemble 


HEATH COMPANY «+ Benton Harbor 15, Mich. 


ORDER BLANK 


SHIP VIA 
Parcel Post 
Expre 5 
Freight 
OR PHONE , Best Way 


mane Solty s 


| MODEL NO ia DESCRIPTI 


; 


' 


REMARKS 


, orders do not include transportation charge 
Enclosed find check money order for j ) > ude transporte » chor 


Please ship C.O.D postage enclosed for rd olle ex $s agency at time of delivery 
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24 HOUR 
DELIVERY 
FROM STOCK! 


RELAYS 


Our stock of more than a 
million relays — in over a 
thousand different types 
— is the world’s largest. 
Don't delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 


NEW AND MORE 
COMPREHENSIVE 


1953 
RELAY SALES 
CATALOG 


NOW READY 


Be sure to send 
for your copy 


Ki, 


Telephone 
Skeley 8-4146 


833 W. CHICAGO AVE. 


DEPT. 8, CHICAGO 22, ILL. 
98 


SIMPLE SOUND EFFECTS 
FOR HOME MOVIE MAKERS 


By JACK DARR 
Ouachita Radio Shop 


For fun or as a money-making sideline, these sound effects 


can be set up using readily-available household equipment. 


WHOLE new market for wire or 

tape recorders can be opened up 
around your home town if you'll get 
out and round up some of the local 
“home-movie The home-type 
wire or tape recorders, referred to 
hereafter as to save time, 
can be used to make real professional- 
sounding sound-tracks and sound ef- 
fects. Any of these are easily made 
at home, with a little practice. Spe- 
cial sound effects, shots, automobile or 
airplane engines, trains, or anything, 
can be “dubbed in,” by using two or 
more recorders. 


bugs 


“recorders,” 


Recording of sound, dialogue, etc., 
simultaneously, as the pictures are be- 
ing shot is easy; the sound can later 
be transferred to another tape. This 
could be done on occasions such as 
banquets, speeches, athletic events, 
etc., which could not be repeated. To 
make dramatic scenes, such as in a 
play, the actors can say the lines; 
after the film has been developed and 
edited, it can be run off, while the 
characters say the lines for the final 
sound track. “Bridge” music and spe- 
cial effects may be put on at this time. 
Of course, for a simple indoor or out- 
door scene where the action is station- 
ary, this wouldn't be necessary; the 
main value of this method lies in shots 
where the sound would be very diffi- 
cult to record; moving cars, etc. This 
can be used to make scenes such as 
the common ones found in Western 
pictures; the hero and heroine, with 
supporting characters, are riding over 
the plains, singing happily to the ac- 
companiment of a full orchestra, ap- 
parently riding in an invisible stage- 
coach! Shoot the picture from the 
back of a car, while the actors pre- 
tend to be singing; then, with the 
orchestra and chorus, dub in the 
sound later. Horses’ hoofs, etc., may 
be dubbed in from another sound 
track. The popular “cartoons” are 
all made in this way, as a matter of 
fact. 

Some hilarious comedy effects are 
possible with this method; loud 
“bongs” when someone is hit over the 
head, horn-squawks when somebody 
gets a punch in the nose, tearing cloth 
as an actor bends over, and of course, 
the well-known “Boinnnngggg!" when 
man sees beautiful gal. There are a 
million possibilities, and still more 


will occur to the 
goes along 

The first requirement is at least one 
and a couple of tapes. Two 
or three would be much better, as this 
will permit dubbing and mixing sound 
effects, background music, bridges, 
(the music which is used during a 
fade between scenes) and other spe- 
cial effects. This is done with a sim- 
ple mixing harness (See Fig. 1A.) 
If the recorder in use has only one 
input, a mixer made up of standard 
volume controls and jacks will do very 
well. (See Fig. 1B.) When using this 
hookup, a few test runs will give you 
the proper level settings for each par- 
ticular sound effect. One very con- 
venient feature of magnetic record- 
ings is their “erasability.” If a scene 
isn’t just right the first time, it can 
be erased and repeated until perfect. 

Just for instance, a love scene is 
being recorded. The microphone, which 
is connected to the “Mike” input of 
the “final” recorder (Rec. 1) picks up 
the voices of the actors. Recorder No. 
2 is playing soft background music 
into the #2 input of the mixer if 
other sound effects are necessary, for 
instance a car driving up outside, they 
may be added by another unit con- 
nected to the #3 input of the mixer. 
The output of the mixer is fed to the 
“High Level” input of Recorder #1. 
Monitoring of the final recorder may 
be done by attaching headphones to 
the output of the amplifier. Some 
machines have this connection avail- 
able, and it may easily be installed, 
if not. Using this method requires at 
least two operators for the sound 


“producer” as he 


recorder 


Fig. 1. (A) Simple connection harness for 
two recorders. (B) Unit for mixing outputs 
of two recorders into input of final machine. 
The resistance values are not critical. 
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You can see the difference... 


ARTHUR GODFREY, FAMOUS CBS-TELEVISION STAR 


now CBS-nytron MIRROR-BACK picg-screen TUBES 
27EP4... 24TP4 GIVE YOU BRIGHTER PICTURES! 


HOW MIRROR-BACK TUBES ARE MADE 


Screen phosphors are ap- 
plied to the face plate as 
usual. Next lacquer is ap- 
Fi- 


nally the screen is vacuum- 


plied over this screen 


aluminum. 
lacquer, 


Mir- 


sprayed with 


Jaking removes 


leaving the brilliant 


ror-Back coating 


would otherwise be lost 


Soosts light output. B 


Mirror-Back 
to the 


GLASS FACE PLATE 
v 1 


Normal light 
> > 
output trom screen 


Reinforcing light 


> 
output reflected 
by Mirror Bock 


MAGNIFIED CROSS-SECTION 
light that 


the 


reflects 


rear ol screen, 


srightens picture 


ADVANTAGES OF CBS-HYTRON MIRROR-BACK TUBES 


Stepped-up light output 
Brighter picture 
t 


Greater 


Reduced 


contra 
stra 


Full effective 
rm 


screer 


Longer life . . 
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RECEIVING... TRANSMITTING... SPECIAL-PURPOSE AND TV PICTURE TUBES «+ 
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Leading TV set makers demand maximum brightness from their large- 
screen sets — without strain on component parts. For them, CBS-Hytron 
introduced its Mirror-Back 27EP4 and 24TP4 (both spherical, electro- 
magnetic Mirror-like effect of their 
reinforces light output. Gives brighter, sharper pictures 


types aluminum-backed screens 
You, too, will want CBS-Hytron Mirror-Back big-screen tubes for re- 
placement. In 27- and 24-inch sizes, they are a must. Take a tip from 
leading TV set makers. Try the CBS-Hytron 27EP4 and 24TP4. See the 
difference for yourself. Let your customer see it too. Order performance- 
tested Mirror-Back tubes from your CBS-Hytron distributor. 


New .. . FREE CBS-HYTRON Ju 
TRANSISTOR MANUAL 


icuum-t 
analogy both point-contact i netion trar 
operator conduction | bole P.N-P 


their characteristics... and 
118 also free. Get it from your 


CBS-HYTRON Main Office: Danvers, Mass. 


A Division of Columbia Broadcasting System, Inc. 


GERMANIUM DIODES AND TRANSISTORS 
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Insure Yourself FASTER, EASIER Installations AT LOWEST COST 


WEW SUPER-FRINGE MOTORLESS 
DIRECTRONIC 


@24 Elements 

@ New High Gain 

@ Clearer, Sharper 
Pictures 

@ Electronically 
Beamed in All 
Directions 

@ New Low. Loss 
Tubular Tri-X 
Cabie 

@ Eliminates 
Ghosts 
interference 

New improved H 


Mode! AX-524 
as shown 


— 95 
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For Uitra-Fringe Reception, 
Use the “Power Master" 


i ne ' 
Mode! AXK-548 $41.50 


_ SAVE WITH ROCKET 35 FT. MAST KITS 


* Sy ® ATED 
" , 


a r 
mast 


“$15, 95— $11.95 


Lowest Prices on Antenna Accessories 
i m ed - } 25 


clams , el « t ba 
35-foot Mast 25-foot Mast 
Kit Kit 


ROCKET BROAD BAND YAGIS 
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NEW HIGH GAIN 
UHF vAot 


( 1 UNF 
i ke 4 } 
Compact. ¢ ‘ ’ Model UHF-1Aa aoe 14 
ed w tne thru 

ou 38 ne 27 


une -4e ch a7 
83 


UHF STRIPS 
‘ 1 tune t 


Hi-Gain Single Channel Yagis 


5S element—ch. 2, 3.4 $7 95 ch. Sor6é 
ch. 7-13 $3.95 


Specify exact channel number required. 


NEW FALL AND WINTER CATALOG AVAILABLE 


ALL PRICES FO.8. CLEVELAND, OHIO 


National Electronics 


OF CLEVELAND 


THE HOUSE OF TV VALUES 
109 Delco Building Cleveland 3, Ohio 


PUBLICATIONS 


BETTER TV RECEPTION 


New 2nd Edition 
iT COVERS ALL YOU WANT 
TO KNOW ABOUT 


fringe and low-signal areas 


BETTER TV RECEPTION has 
become the standard guide 


for the instailation techni 


recep 
&% in fringe and 
low signal oreos 


cian and a popular text for 


TV enthusiasts. 


Book No. E&E-TR2 


$2.50 per copy 


{paperbound) of our store 


\ 


For Additional Coverage 


RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operators |i- 
cense. Book No. E&E-RLI $3.75* 


RADIO HANDBOOK. GIANT 13TH EDITION. A 
one-volume library of radio information with 
extensive, simplified theory. Detailed how-to- 
build-i¢ data on dozens of items of practical 
radio equipment. Book No. EAE-RH13...$6.00* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. ERE-SM1 $2.50* 


SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume }. 
Book No. E&E-SM2 


*Plus any tax, 


EDITORS 
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Look for the 


PHOTOGRAPHY 


NNUAL 


likes 


tures, and this |} 


Everybody good pic- 
value isa 
treasurehouse of them 

Contains the best work of 
photographers in 
field. Concise 
notes in the back of the 


book tell the 


behind each striking 


tk day s 


every 


technical 
story 


photograph. 


NOW ON SALE 


See Your Favorite News Dealer 


equipment, but 
this nature, 
plus of eager 
be no trouble. 

The basic hookup for this arrange- 
ment is not as complicated as it looks. 
Actually it is rather simple; 
No. 1 is making the final sound track: 
it is picking up the dialogue, and also 
the sound effects fed into it from the 
mixer. Background 
into the mixer by the 
corders, on 


around a project of 
there is usually a sur- 
personnel, so that will 


tecorder 


sounds are fed 
other two re- 
“playback,” of course, and 
the resultant combination is all re- 
corded upon the final tape Monitor- 
ing is essential, so that the levels of 
different may be adjusted to 
give the correct proportions. It is best 
to make a couple of “dry-runs” in 
order to check this 


Home-Made Sound Effects 


There is no end to the _ possibili- 
ties of making home-made ealistic 
sound effects. We'll list a few, and 
your imagination can supply the rest 

Pistol shots: Slap a flat 
leather cushion with a flat 
a yardstick 

Machine gun ishion make 
a “flapper” out of a tricycle wheel 
etc., by fastening several 
leather to the rim, then spinning the 
wheel, so that the flappers strike thi 
cushion 

Ricochets 


Automobile 


sounds 


plastic or 
sti k, like 


Same <¢ 


pieces of 


Slap cushion and whistle 
eres 

or recorder out to 

accomplice starts 

etc., on the family 

needed. Hint: leave 

seconds between « 

These are 

ing.” 
Train sounds 

down to friend 

to depot 


necessary 


Airplane s 
still ¢ 
electric fan \ 


medium 


stiff plastic | 
teresting sound 

Marching me 
blocks of wood 
stick, 
through one end 
wire 


about SIX 


in two rows 
in cadence 

Dor slam g 
slam door. (Don’t 
the only 
slam sound! 

Rain: Lat 
24 inches 
peas, as it 1 
tion 

Hail Same eT ye 

Thunde Bas m or tympani, if 
obtainable if not ise pier tin 
mentioned before Hang by one 
edge, and shak« 
old “thunder-sheet 


way to 


gently his is the 


for vears. The bigg 
the better the effect.) 
Fire wood bu 
phane in hands close to mik« 
Wooden house or the like alling 


ning Crush 


Break strawberry bo or othe 


thin 


down 


pieces otf wood in hands 


close to mike 
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there are Am points to a triangle. .. 


5 THE POINT OF 
APPLICATION 
\ determines the type of loud- 
speaker best capable of 
providing optimum perform- 
_ = ance at lowest possible cost. 
There are over 50 different 
_ University models to choose 
~— from...each designed to 
serve most efficiently and 
economically in its intended 

application. 
Radial type projectors ond paging speakers 


with 360° dispersion for maximum coverage 
at lowest cost and ease of installation. 


Reflex trumpets in various sizes for incompora- 
ble efficiency, distance, and noise penetration. 


Wide-angle and bi-directional types, marine 
and submergence models for heavy industry. 


Paging and “tolk-bock" speakers in numerous 
sizes, power and frequency characteristics and 
mounting arrangements. 


“Explosion-proof’, blostproof, and even super- 
power types from 100 to 720 watts capacity. 


High fidelity, full-frequency response types for 
indoor and ovtacor use. 


University joudspeckers are appili- 
cation - engineered to assure customer 
satisfaction, avoid waste of omplifier 
power and speaker capacity and reduce 
initial equipment and installation costs. 
University helps you to sell more sound 
; ... make more profit you can pocket. 
Why spend more for more than you 
need— CHECK UNIVERSITY FIRST! 


FREE—new 1953 copy of the 
University Technilog ¢ Complete up- 
to-date manual of sound theory, 
application and installation require- 
ments ¢ SEND for your copy today UNIVERSITY LOUDSPEAKERS © INC, 


80 SOUTH KENSICO AVENUE, WHITE PLAINS, WN. Y, 


September, 1953 
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© COMPLETELY NEW 
© FIRST EDITION 
JUST OFF THE PRESS 


FIND TUBE RATINGS, 
CONNECTIONS IN SECONDS 


This big new Westinghouse Ready-Guide is a 
completely new kind of handbook of receiving 


tube data. Designed to save time for 


Eliminates 


busy 


servicemen and engineers 
ing” at tiny 


“squint- 
data listings. 


BIG — BOLD — CLEAR 


Just 9 tube types are listed on each 844" x 11” 
page. Not 30 or 40 tiny type listings as in most 
condensed data books. Best of all, large clear 
base diagrams are located on the same page 
as ratings. Botherscme cross referencing, foot- 


notes cut to the bone 


COMPLETE, ACCURATE, UP-TO-DATE 


This new Westinghouse Ready-Guide lists com- 
plete data on receiving tubes which account 
for more than 98 of tube usage. 48 pages. 
385 pictures and diagrams. 342 types listed. 


SPECIAL: 3 for $1.00 ; 
This Ready-Guide is being sold st less than 
cost as an introductory offer only. Price is only 


35¢—3 for $1.00. Order from your nearest 
RELIATRON Tube Distributor or mail cou- 


pon below. 
cv-9s090 RELIATRON 
™ 
TUBES 


Westinghouse Electric Corporation 

Electronic Tube Division, Dept. G-209 

Box 284, Elmira, N. Y 
Enclosed is $1.00 for 
Ready -Guide 
Enclosed is 35¢ for 1 copy 


3 copies of 


NAME 
ADDRESS 
CITY. 


Please Print 
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Phone ringing: Get accomplice to 
call you, then record actual ring, pick- 
ing up of phone, “Hello” etc. Tele- 
phone company is just a bit touchy 
about recording of actual conversa- 
tions. To get effect, record other half 
of conversation on one recorder; con- 
nect output to actual telephone re- 
ceiver; then play this and _ record 
whole thing 

Kiss; Recording of actual sound is 
more fun, but if performer is bashful, 
kiss back of your own hand close to 
mike. Comedy kiss, with loud “plop,” 
made by putting forefinger in mouth 
closing lips, then pulling out rapidly 
Surprisingly good foot- 
steps may be made by putting mike on 
hard-topped table, then “walking” 
your fingers up to and past it. Varia- 
tion in timbre of sound may be made 
by putting handkerchief on table 

Echo effects tecord the desired 
voice, etc., then go to a building with 
a long, hard-surfaced hall, while it is 
empty. Courthouse, school building, 
factory, etc. Set up one recorder at 
each end of hall; play sound loud 
enough to echo, record on other ma- 
chine. For extra play back 


Footsteps 


echoes 


recording just made, and re-record 
(A peculiar effect may be made by 
making a recording of a voice, copy- 
ing it, then playing both into the final 
recorder, so that one is just a frac- 
tion of a second out of phase; experi- 
ment with it.) 
These are only a 
dreds of 
number 


tew of the 
sound effects; 
is limited only by your 
nation. Crickets o1 
night, for instance 
picked up just 
any summer night, unless 
a very large city; in you'll 
have to go to the park or zoo. The zoo 
should furnish some wonderful sounds 
if you can get them! Old auto-horns of 
the bulb-type are an indispensable ad- 
junct of the sound man, as are cow- 
bells, siren whistles, police whistles 
wood blocks, and gongs. An old auto 
brake drum makes a wonderful gong 

As we've said repeatedly, there is 
no limit to the effects you can make, 
or the fun you can have with a setup 
like this, and if you're a radioman, 
you can make some good money sell- 
ing the equipment. Have fun! 

= = 
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NOVEL DESK-STAND FOR MICROPHONE 
By ARTHUR TRAUFFER 


HIS novel, economical, and easily built 

desk-stand for microphones, was spe- 
cially designed for those who use their 
mikes on glass-topped desks, or on other 
smooth or polished surfaces. Besides 
acting as a soft shock-absorbing base for 
the mike, this stand allows the mike to 
be “stuck” to the desk top so it cannot 
slide around or be knocked off the top 
of the desk. 

Buy a large rubber vacuum cup with 
a \4”-20 bolt in it; these are used for 
holding luggage racks on the tops of 
automobiles and sell for about 23¢ at 
auto supply stores. Also buy a male 
microphone-cable-connector; these sell 
for about 2le net at most radio supply 
houses. Twist the bolt securely into the 
neck of the vacuum cup and then saw off 
the head of the bolt. Remove the cord- 


protecting spring in the cable connector, 
and twist the connector into the socket 
in the bottom of the mike. Now slip the 
connector over the bolt in the vacuum 
cup and tighten the set-screw in the con- 
nector. The opening in the connector is 
a little large for the bolt, so if you wish, 
you can wrap a couple of turns of fric- 
tion tape around the bolt to increase its 
diameter before slipping on the connec- 
tor. As shown in the photo, the writer 
placed a rubber faucet washer between 
the top of the cup and the connector; 
this improved the appearance of the unit 
somewhat. This desk stand is not recom- 
mended for use with microphones much 
larger than the Turner Model-CD «shown 
in the photograph. However, the mod- 
ern trend is towards smaller and lighter 
microphones. —i 


Mechanical details for building desk-stand and photo of completed unit. 


5/8°-27 THREADS 
FITS SOCKETS ON 
ALL U.S MIKES 
EXCEPT RCA 


MALE MIKE-CABLE 
CONNECTOR 

(CABLE- PROTECTING 
SPRING REMOVED) 


SAW OFF HEAD ON————o 
144-20 BOLT 


LARGE RUBBER VACUUM 
CUP (AUTOMOBILE ROOF 
MOUNTING TYPE) 
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BUILDING INEXPENSIVE 
DECADE BOXES 


By RICHARD FRIEDMAN 


HILE seeking an economical method 

for making home-made decade resist- 
ance and capitance boxes, I hit upon the 
scheme to be described. 

The chief advantages of these tech- 
niques are that only four resistors or con- 
densers are required for each decade 
box and that stock selector or push- 
button switches may be used. 

A sample decade box is shown in Fig. 
IB. It covers the range of 1000 to 9000 
ohms. Similar decades can be made up 
to cover other ranges such as 10 to 90 


Ih 


g 
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Fig. 1. (A) Method for connecting resistors 
and (B) a sample resistance decade circuit. 


ohms; 100 to 900 ohms, ete. Any num- 
ber of these units can be made up anc 
connected in series, as shown in Fig. LA, 
to give a greater range. 

Connect condenser decades in parallel 
as shown in Fig. 2A. A sample decade 
is shown in Fig. 2B. It is recommended 
that the values of the condensers used 
be selected with the aid of a bridge. In- 
cidentally, if electrolytics are employed 
be sure to observe polarity so that they 
are not reversed during the switching 
operation, 


W 


Fig. 2. (A) How condensers should be con 
nected. (B) One usable circuit arrangement. 
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The new craftsmen 


a 


DID YOU KNOW that buried away in 
your own phonograph records there's a 
treasure of beautitul music you probabl; 
have never heard? \t's true! Today's High 
Fidelity recording (and broadcasting 
techniques Dring you music with a clarity 
and tonal range never betore possible 
outside the concert hall 

To enjoy this full measure of realism 
you need an instrument capable of repr 
ducing all the music without distortior 
a High Fidelity home music system 

Now, in one package, the world’s m 
felity brings 
you a complete system of perfectly matched 
units—the Craftsmen ‘ASSEMBLY 


respected name in High Fr 


You get the performance proved 


Craftsmen FM-AM Tuner and Amplifier 


new idea 
for music lovers! 
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high fidelity home music system 


two new Craftsmen speakers coaxially 
mounted and 3-speed record player with 
dual sapphire magnetic pick-up many 
accessories, t00 

The Craftsmen “ASSEMBLY” is waiting 
for your critical ear in the sound rooms 
of a Radio Parts Supplier near you. Drop 
in today for a demonstration of distinctly 


better li ste ning 


Send for this booklet on High Fidelity 
by DEEMS TAYLOR 


Ask your Supplier for 

a copy of this 24-page ] 
booklet by Deems ‘e 
Taylor —or write to us, 

enclosing 10¢ to cover 

handling and mailing 


high fidelity b al SME sewn. Sienna 


The Radio Craftsmen, Inc., Dept. R-9, 4401 N. Ravenswood Ave., Chicago 40, Illinois 


September, 1953 


THESE BOOKS HELP): 


YOU EARN MORE 
IN TV SERVICING 


“How to Understand and Use TV Test Instruments" 


Provides basic explanations of how 
each test instrument operates 
Covers: VT Voltmeters, AM Signal 
Generators, Sweep Signal Gener- 
ators, Oscilloscopes, Video Signal 
Generators, Field Intensity Meters, 
Voltage Calibrators. Describes 
each in detail; explains functions; 
tells proper use in actual servicing; 
shows how to avoid improper indi- 
cations. Helps you get the most 
from your instruments; saves you 
time, helps you earn more. 175 
pages, 8% x 11". 

“* ORDER TN-1. Only .. $3.00 


“TV Servicing Short-Cuts” 


Describes a series of actual TV 
service case histories, giving step- 
by-step explanations of how the 
service technician localized and 
tracked down each problem. Shows 
how these frequently recurring 
troubles can be tracked down and 
solved in any set. Explains how to 
apply proper time-saving servicing 
techniques gives you the suc- 
cessful experience of experts, to 
make your service work easier, 
quicker, more profitable. 100 pages, 
5% x 8M" 

ORDER TK-1. Only $1.50 


“Servicing TV in the Customer's Home" 

Saves you time, work and chassis- 
hauling on outside TV service 
calls. Shows you how to make suc 
cessful repairs on the spot using 
these methods: employing VI'VM 
and capacitor probe to trace down 
trouble tube-pulling” to diag 
nose trouble by observing audio 
and picture effects; performance 
tests through analysis of test 
pattern; adjustment techniques 
developed for field servicing. Saves 
time, avoids chassis removal 
96 pages, 544 x B44 
ORDER TC-1. Only 


“Television Tube Location Guides" 
VOL. 3. Shows tube positions and 
functions in hundreds of impor 
tant TV sets. Helps save servicing 
time. Often, looking at the picture 
or listening to the sound, provides 
the clue to the trouble. Frequently, 
a tube failure ia the This 
guide, with its clear, accurate tube 
placement and function diagrams 
makes trouble diagnosia and tube 
replacement quick and easy 
out removing chassis. 192 pages 
new diagrams continuing coverage from Vol. 2 
ORDER TGL-3. Only $2.00 
VOL. 2. Over 200 pages of tube placement diagrams 
not included in Vols. 1 and 3 
ORDEK TGL-2. Only $2.00 
VOL. 1. Over 200 pages of diagrams not in Vols 
Zand 3. ORDER TGL-1. Only 


“Photofact Television Course" 
A full, easy-to-understand expla 
nation of TV principles, operation 
and practice. Covers Cathode 
Keam Formations and Control, 
Beam Deflection Systems, Beam 
Mod. and Synch.; analyzes CR 
tubes, camera tubes, voltage sup 
plies, saw-tooth generators, sync 
circuits, control functions, antenna 
circuits, RF input tuning, IF sys 
tema, AGC, DC restoration, et« 
with full bibliography and glos 
sary. 208 pages, 8&4, x 11” 


ORDER Tv.-1. Only 


$1.50 


cause 


HOWARD W. SAMS & CO., INC. 


Order from your Parts Jobber today, or 
write direct to Howard W. Sams & Co., Inc. 
2203 East 46th Street, indianapolis 5, Ind. 


My (check) (money order) for $ 
enclosed. Send the following books: 


(_] TN-18 (] TK-1 () Tc-1 
CJ) tG6t-3 C)tGt-2 Cte Dtv-1 
Nome.......+. 


Address 


BONO 0 vcs 2 06600008 | 
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Multi-Band Antenna 
(Continued from page 72) 
J 


comes 8 because if the antenna is a 
half-wave at 80 meters, it will be two 
half-waves at 40, four at 20, and eight 
at 10 meters. Since a half-wave at 
80 meters is over 130 feet, we know 
approximately what the exact length 
should be. 

The length of the antenna is equal 
to 492 (8--.05)/28.4 which is 137.7 feet 
The antenna is fed at a point 16.25% 
of its length either side of the cente1 
That is to say, the two 300-ohm points 
on a half-wave will found to be 
1625 of its total length either side of 
center. The mid-point of the antenna 
is at 68.85 feet and either of the de- 
sired 300-ohm points is found 22.37 
feet from the center. That is, 137.7 
1625 22.37 feet. The wire is cut, 
an insulator inserted, and the 300- 
ohm line attached as with a center- 
fed dipole A straight-sided 
feeder spreader is the best mechanical 
type of insulator for this application 
The lead-in should run at a sharp 
right angle to the insulator no 
fanning effect can take place, as 
shown in Fig. 3 

As the feeders tie in at a rather 
low voltage point insulation is not too 
important All should be 
removed so as to standing 
that may arise if the 
allowed to coil on the floor or 
(Standing will exist in 
between the mis- 
and the ti 
the discontinuity of 
impedance.) The line 
can then be attached to link-cou- 
pled final tank circuit and will operat: 
with virtuall) 

It should be 
line 


be 


short, 


so that 


excess line 
reduc ec 
waves 
line is 
wall 


excess 


Vaves 


such an instance 
matched coiled 
mitter 


characteristic 


section ans- 


because ot 
any 


no standing waves 

remembered that 
transmission which match in 
antenna perfectly will reflect 
resistive load into the final tank 
cuit. When the loading is varied from 
minimum to maximum, the final tun 
ing condenser not have to be 
varied to tune out any reactance that 
would reflected into the 
tank circuit by an improperly matched 
line This method was used and it 
was impossible to find a further dip 
of the final plate current when vary- 
ing the loading on bands from 80 
through 10 meters 


only i 


clr- 


does 


ordinarily be 


Fig. 3. The 300-ohm feedline is attached to 
the multi-band antenna without “fanning.” 
which would upset the impedance relation 
ship. Insulator is a ceramic feeder spreader. 
The horizontal pieces of feeder, taped to the 
spreader, become part of the antenna. 


INSULATOR 


SOLDER 
(FEEDER_SPREADER) 


300- On LINE 
4 any LENGTH 


Loading will vary with precipitation, 
as do all antennas and lines made of 
molded plastic, because of the in- 
creased line capacitance per unit 
length. 

The antenna can be a half-wave 
any band and will operat: 
higher band harmonically related té 
the fundamental in of 2, 4, 8 
etc. If it is a half-wave at 80 meters 
40, or 20, it will not operate satisfac 
torily on 15 meters because the feed 
line now ties in at a high impedances 
point and standing waves will result 

The antenna requires approximately 
one half-hour to construct and is espe- 
cially useful for contests or “field 
days” because the antenna connec- 
tions do not have to be touched when 
changing bands. 

If the final amplifier does not load 
enough with a two- or three-turn 
link, wind a separate pick-up link, in 
creasing the number of turns until the 
antenna loads to the proper value 

Even though the antenna is fed off- 
center, the difference in line current Is 
not measurable with a meter inserted 
in each line 

One important thing to bear 
is that the feedpoint must be deter- 
mined for the highest-frequency band 
to be this is where the im 
pedance curve varies most rapidly fo 
any variation of feedpoint location 

The radiation patterns of this 
tenna are identical to f 
long-wire antenna and sig 
have shown the pattern 
sharp on the higher 


on 
on any 


steps 


in mind 


used as 


those ( 
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ROCKY MOUNTAIN MEET 


STES PARK in the Rocky Mountains 
E was the scene of the 1953 Convention 
of the Rocky Mountain Division of the 
ARRL recently. 

The Denver Radio Club this 
sponsored the meetings which drew local 
communicators, scientific personnel, and 
interested amateurs from sepa- 
rated points to share in an annual ex- 
change of technical information Visi- 
tors from both coasts and as far away as 
the Isthmus of Panama and the Johnson 
Islands were in attendance. 

A diversified program, both technical 
and social, was provided for the edifica- 
tion of conventioneers. 


30- 


vear 


widely 


PAGING OLD-TIMERS 


E ARE pleased to report that the item 
“Wireless Ops of Old” which ap- 
red in the July issue (page 127) has 
elicited a favorable response from our 
readers. 

Records from the West Coast disclose 
the names of several “Old Timers” we 
would like to locate: Art Baxter, George 
Baxter, C. H. Bowers, G. S. Corpe, E. W. 
Lovejoy, B. C. MaeDonald, C. R. Parker, 
Felix Schadesack, and P. J. Townsend. 

These men were prominent commer- 
cial operators about 1912, and we would 
like to know their present status. If 
some career highlights can be obtained 
on these Old Timers, we would like to 
print a thumb-nail sketch of such and 
thus honor these “Pioneers of the Pa- 
cific.” Let's hear from you men! 
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GET DEPENDABLE PERFORMANCE | 
IN TV TEST EQUIPMENT! 


Stareas f.ccten 


.--Accurate Measurements 
and Increased Profits, Too! 


( _— D use of these G-E units takes guesswork out of Medel Ghee 


test measurements With good linearity and amplitude 
characteristics G-E equipment eliminates misleading results 
from distorted patterns. Your technicians will handle more 
work...handle it more efficiently...add to your profits and 
your reputation! 


Sweep Generator ST-4A. Outstanding in performance 
and varied in application. Adjustable linear sweep that is 
all-electronic...no moving mechanical parts. Covers all 
broadcast TV channels. Good attenuation and extremely 
low leakage plus continuously variable center frequency. 


Marker Generator ST-5A. Marks all the critical frequen- Medel ST-SA 
cies on a pass band as well as having continuous coverage. 
Designed to give fast manipulation with crysta: controlled 
accuracy for outstanding performance. Features separate 
crystal on each TV channel with simultaneous picture, 
audio and trap markers on both channel and intermediate 
frequencies. 

Oscilloscope ST-2A. Reports from thousands indicate this 
scope does the job they need in TV circuit work. Used in 
conjunction with the G-E Sweep and Marker you have an 
unbeatable combination. Special features include wide fre- 
quency response plus DC amplifier to adapt the equipment 
to other applications. 


Balanced Output Adaptor ST-8A. Converts single-ended Renn eTeA 


Sweep Generator output to balanced output for 300 ohm 
television receiver work. 
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BARGAINS - BARGAINS - BARGAINS 1954 Zenith TV Sets 


Famous All Brand New (Cont 

1 l from page 62 
STEVE-EL | U rea ES Individually Boxed pence Ouse aceadlian 
BRANDED FAR BELOW WHOLESALE COST! 


TH where they are separated for the ver- 
tical and horizontal sweep circuits 

A 6AQ7GT duo-diode-triode is used 
in a conventional a-f.c. circuit for the 
horizontal oscillator The duo-diode 
section compares the phase of the hor- 
izontal output pulse with the sync 
pulse, and furnishes the triode control 
section with a d.c. voltage propor- 
tional to the phase difference. A 
change in phase between the two com- 
pared waveforms changes the d.c 
voltage to the triode section of the 
6AQ7GT, and this changes the latter's 
internal resistance. Since this triode 
section is connected in series with con- 
denser C;;, across the horizontal oscil- 
lator tank coil, a change in the tri 
ode’s plate-to-cathode resistance will 
change the oscillator’s frequency. If 
the internal resistance of the triode 
section is increased, the value of Cy 
is, in effect, reduced, and the oscillator 
frequency increases, and vice versa. 

Condenser Cy and resistor Ra at the 
grid of Vien form an anti-hunt circuit 
which reduces the overswing which 
exists when a correcting voltage is 
applied to a control circuit 

The horizontal oscillator is a con- 
ventional Hartley circuit using one- 
half of a 6SN7GT. The oscillator ap- 
plies a positive pulse to the second 
section of the 6SN7GT, the horizontal 
discharge tube, initiating the produc- 
tion of the saw-tooth waveform ap- 
plied to the horizontal output tube, a 
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SPECIAL 
DISCOUNTS 


50 ( 

Asst. { 5% 

i100) h(6f 

Ae. 10% 
Now you can own an intercom that has a 

SPECIAL thousand uses at a price you would nor 
mally pay for a kit. This intercom comes 
housed ir vooden cabinets completely 


wired and ready to operate. Outfit consists 
of one master, one s station and fifty feet 


of two wire cable eal for home as baby 
sitter Perfect for office or factory. Order 


now as quantities ! 

~ 51595 
YOUR COST COMPLETE only 

Write for new 


Fall catalog WEN ELECTRONIC 
4 Aang just off the SOLDERING GUN 


press 


mthed $BQ95 | Viel our nee 


store, 166 260 Watts. 
Washington Choice 

Model 616  . of red, 

cane * $6995 sroon, QTD 
Tester Minimum order black. aa 
$5.00. Lots of 3 


7 few 


caus pAncams ana 


Dept. N-9 61 Reade St., New York 7, N. Y. COrtiand 7-0086 


COMPARISON 
e i ee 6BQ6GT. A conventional high-voltage 
OFFERS : Electron ananie. using ow bee arnt adi oN 
& velops the high voltage for the picture 


tube as well as the horizontal deflec- 
tion voltage for the voke coils 


CT the MOST the MOST een your ~ 
money — Before you U ¢ A.G.C. Circuit 
buy. see chart below! . The a.g.c. amplifier is of the “gated” 
World-renowned £/£0 pag " ; ca type, in which the a.g.c. voltage de- 
VOLT-OHM-MILLIAMMETERS ! h ) veloped is proportional to the ampli- 
* 536 KIT $12.9 4 i ec hniclans tude of the transmitted sync pulses, 
# 0. Wired $14.90 t_—- and not to the average of the com- 


# 526 KIT (with 1% multipliers) . posite video and sync 
only $13.90. Wired $16.90 
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We nou have openings for work The tube used is one-half of a 
in the fabrication and processing | 12AX7 (the other half is used as the 
of experimental electron tubes. vertical oscillator). Fixed bias is ap- 
plied to the cathode by connecting it 
to a voltage divider network consist 
ing of Ru, Rw, and R The resistor 
RR. is adjustable so that the cathode 
may be operated at the proper value 
for “gating” of the 12AX7 on the sync 
range on both pulses only, and not on the pedestal 
AC and DC? The grid is held at a fixed potential 
5000 v renge on ‘ ; ; by means of another voltage divider 
beth AC and OG? Address resume of network which consists of R; and R 
AC/DC sens R, connects to the 12BY7 video ampli- 
1000 a /v.? fier plate circuit and to “B+” through 
OC ang AC ' the video amplifier plate load re- 
jn ene sistors. This network also supplies the 
wn GN and Wired | Wired] Wi grid with the composite video and 
oo = 8 syne signal. However, as mentioned 
Lowest cost in Me Ne | No_{ ne | RESEARCH AND DEVELOPMENT before, only the syne pulses cause con- 
the Industry? All over $24 00 LABORATORIES duction in the 12AX7 since the pedes- 
tal and video are below the grid cut- 
off potential point. The sync pulses 
at the 12AX7 grid are in the positive 


| 

I 

— as ' 
All Over $24.00 I 
! 


3) ranges? 


Full-size 3-inch 
meter? 


400 ve 


sensitivity? 


Applicants should be high school gradu- 
ates with a natural aptitude for making 
small parts. Experience in electronics, 
precision machine work and experi- 
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mental tube work is desirable. 
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experience and training to 


Write for FREE Catalog MR-9 & name of local deoler. Technical Personnel Departme nt 


Prices 5% higher on Wert Coow . : . : se A . ’ _— 
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AMERICA'S MOST DEPENDABLE TY ROTATOR 


FACTORY TESTED to equivalent of three 
months normal use before shipment 
TEMPERATURE PROOF. Operates perfectly 
at -50°, even under heavy icing condi. 
tions 

FOOLPROOF. Stops itself at ends of rota- 
tion. NO burned out motors: NO broken 
feedlines 

IMPROVED BRAKE. NO coasting; NO drift- 
ing 

TWO MOTORS. Separate motor for each 
direction of rotation 

SMART—EASY TO USE Control unit. Indi- 
cates direction without turning rotator 
TWO YEAR GUARANTEE instead of the 
usual one. 


*Write for literature. 
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Latest Books for 


TV"KNOW-HOW" 


‘ ee 
TV MANUFACTURERS 
RECEIVER TROUBLE CURES 
VOL. 1, VOL. 2, VOL. 3 and VOL. 4 


Positive cures for TV troubles! Gives you exact 
directions for correcting TV receiver performance 
“bugs”. Each cure is official, factory-authorized, 
direct from the receiver's manufacturer. Listings by 
manufacturer and model or chassis number. Helps 
correct the most difficult faults—picture jitter, hum, 
instability, buzz, tearing, etc. 
Vol. 1, 115 pages (S74 XK BY4”)....ccccssesecrenee $1.80 
Covers 12 brands, Admiral through Dumont 
Vol. 2, 117 pages (SY K BY4”) ne cceseeeneeee $1.80 
Covers 11 brands, Emerson through Jackson 
Vol. 3, 119 pages (5% x 814”) : -$1.80 
Covers 16 brands, Kaye-Halbert through Philco 
Vol. 4, over 115 pages (5% x 844”)....... = FS 
Covers 10 brands, Philharmonic through Shaw TV 
VOLUME 5 COMING SOON! 
Prominent manufacturers not in first 4 volumes 


ONE SERVICE JOB WILL MORE THAN PAY 
HIS SERIES OF BOOKS! 


OBTAINING AND INTERPRETING 
TEST SCOPE TRACES 


by J. F. Rider 
Over 500 actual photographs of test scope traces. 
Shows how to use scopes and what traces mean 
Valuable for servicing TV receivers, FM and AM radio 
receivers, audio systems and test equipment. Specific 
test equipment set-ups shown with each application 
No other book like it! Over 140 pages... Only $2.40 


HOW TO USE METERS 


by J. F. Rider 
Panel type, volt-ohm-miliiammeters, vacuum tube 
voltmeters for servicing radio and TV receivers, audio 
amplifiers, power supplies; for use and repair of ham 
transmitters. Written for the service technician, the 
TV and Radio student and hams. 
Over 140 pages............. a fF FY 


TV SWEEP ALIGNMENT TECHNIQUES 
by Art Liebscher, Test Equipment Specialist 


Never before has there been a book such as this on 


| 
| 
| 
| 
| 


TV sweep alignment! An expert gives you accurate | 


time-saving methods—and tells you how they work. 
introduces the new Supermark method. Chock-full of 
sweep curve pictures. Valuable for servicing in UHF 
signal areas. 123 (5¥2 x BY2”) pp., tlusa......... $2.10 


HOW TO USE SIGNAL AND SWEEP 
GENERATORS 
By J. R. Johnson 
Fifst book on all types of signal and sweep gen- 
erators. Gives test uses and discusses problems and 
their solutions in using this equipment. Applications 
of all signal and sweep generators in AM, FM radio 
and TV servicing 
Over 120 (5% x 842”) pages $2.10 


GUIDE TO AUDIO REPRODUCTION 


By David Fidelman 
A to Z explanation of the reproduction of sound 
Design, construction, assembly and testing of sound 
systems and their components. Valuable for service 
technicians, engineers, amateurs. 
Over 250 (5¥2 x 842”) pp., illus 


RADIO TROUBLESHOOTING GUIDEBOOK 


By J. F. Rider and J. R. Johnson 
Here is a troubleshooting guidebook that covers the 
more than 100 million radio receivers now in use! 
Explicit information about troubles and possible 
causes. Completely practical for the radio service 
technician and student. Over 140 (512 x 842”) pages. 


Buy these books now from your jobber . . . bookstore 
...1f not available from these sources, write to: 


aww F Ruaes Publisher, Inc 
[Dept. RN 9b Canol Street, New York 13. N Y 


direction, with respect to ground. 

The 12AX7 plate load resistor, R 
is returned to the cathode and its 
voltage divider. A 15,750-cycle pulse, 
approximately 100 volts in peak value, 
is taken from the grid of the hori- 
zontal discharge tube and applied to 
the 12AX7 plate through C,. If the 
horizontal oscillator is operating at 
15,750 cps, and is in phase with the 
transmitted horizontal sync pulse, the 
oscillator pulse will be applied to the 
12AX7 plate at the same instant that 
the sync pulse is applied to its grid 
The plate will be driven in a positive 
direction and the tube will conduct 
down through R Since the plate is 
conducting heavily at this: time, the 
potential will swing in the direction 
of ground. This negative excursion 
will be applied through Rw» to Cw and 
C», and through Ry» to C These 
condensers will accumulate a negative 
charge. The time constant of the a.g.c 
filter is comparatively long and, since 
the charging process repeats each 
time a horizontal sync pulse appears 
at the 12AX7 grid, the average volt- 
age on the a.g.c. line, with respect to 
ground, will be negative. The degree 
of conduction in the 12AX7 is deter- 
mined by the amplitude of the positive 
syne pulse applied to its grid, there- 
fore, the negative a.g.c. voltage will 
vary in proportion to the sync pulse 
amplitude which, in turn, is propor- 
tional to the strength of the signal 
being received. 

In a weak signal area, very little 
a.g.c. voltage will be developed since 
the syne pulse applied to the 12AX7 
grid will be low in amplitude, and will 
not drive the tube into heavy conduc- 
tion. Consequently, the gain of the 
r.f. and i.f. amplifiers will increase 
When the signal is very weak, the 
12AX7 plate, being returned through 
R,, to cathode and through Ry» to 
“B+”, will swing in a positive direc- 
tion and the a.g.c voltage, with respect 
to ground, may actually be of a posi- 
tive polarity. The 6BK7A r.f. ampli- 
fie: grid, however, is returned to the 
a.g.c. line through a 2.2-megohm re- 
sistor (Rw«) and, due to contact po- 
tential, will be maintained slightly 
negative even though the a.g.c. line 
may be positive. The 6CB6 first if. 
amplifier has some bias applied to its 
cathode (the cathode is returned to 
ground through a 56 ohm and two 220 
ohm resistors, R, and R»), and the 
a.g.c permitted to swing 
positive by this amount. This arrange- 
ment is designed to provide a 
noise figure both on very weak and 
moderately weak signals. ‘When the 
signal level increases to the _ point 
where the a.g.c. voltage passes through 
zero, the noise figure of the r.f. am- 
plifier is no longer important, and the 
6BK7A is then rapidly cut off by a 
further increase of a.g.c. voltage in a 
negative direction. This type of a.g.c. 
circuit is known as a “double delayed” 
a.g.c. system 


voltage is 


good 


Some television technicians experi- 
ence great difficulty in locating trouble 
in gated a.g.c. circuits. Much of this 


confusion is caused by the fact that 
defects in some other circuit will be 
indicated as an apparent fault in the 
a.g.c. AS an example of what might 
happen, a receiver overloads on a 
strong local signal and the a.g.c. de- 
lay control has little or no effect. The 
technician undoubtedly would try a 
new 12AX7 tube before proceeding 
further. If this did not eliminate the 
trouble, it is possible that the defect 
could be located in the if. strip, the 
crystal diode detector, the video am- 
plifier, the horizontal oscillator, or the 
a.g.c. circuit itself. If the overloading 
is severe, the picture probably would 
be negative; the sync would be com- 
pressed and possibly inverted. An os- 
cilloscope examination of the diode 
output would be of little value except 
to confirm this. 

Probably the best procedure for 
servicing gated a.g.c. would 
be as follows: first, make certain that 
the 12AX7 a.g.c. amplifier, the 12BY7 
video amplifier, and the 6CB6 first i-f 
amplifier tubes are good. The second 
step would be to disable the a.g.c. by 
applying from -3 to -6 volts to the 
a.g.c. line. This fixed voltage can be 
supplied by a small “C” battery, the 
positive terminal of which should be 
connected to chassis (ground). The 
application of the fixed bias should 
stabilize the circuit, at least to the 
extent where intelligent measure- 
ments can be made. It should be pos- 
sible to stabilize the sweep oscillator. 
If the vertical stabilizes but the hori- 
zontal does not, it probably indicates 
some fault in the horizontal oscillator 
circuit. As described before, the plate 
voltage pulse for the 12AX7 is taken 
from the grid of the horizontal dis- 
charge tube. If this pulse is low in 
amplitude, the a.g.c. tube plate will 
not be driven sufficiently positive and 
very little a.g.c. voltage will be devel- 
oped. If trouble in this circuit 
pected, the peak voltage value of the 
pulse at either the horizontal dis- 
charge tube grid or the a.g.c. tube 
plate may be measured and compared 
against the value shown on Fig. 1 
If there is much difference in the 
pulse amplitude measured at pin 1 of 
the 6SN7 and pin 6 of the 12AX7, 
condenser Cy may be open. If the 
a.g.c. line is positive with respect to 
ground, or if the circuit continues to 
overload with the battery con- 
nected, C.s, in series with the coaxial 
line from the tuner to the if. input, 
may be leaky or shorted. If the peak 
value of the composite sync signal at 
pin 7 of the 12AX7 is low, the defect 
may be in the video amplifier, but is 
more likely to be a defective crystal 
diode. 


systems 


is sus- 


bias 


Alignment 


The alignment procedure for the 
video i.f. and sound circuits of the 
Zenith “Super K”" chassis is given in 
Table 1. 

When aligning the sound circuits, 
the signal to the receiver must be 
below the limiting level of the 6BN6 
A “hiss” will accompany the sound 
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The stor of these amazing amplifiers is 
the ¢ 


ussic 25, fidelity sans poreil, 25 watt 
with complete remote control 


=f 
AMERICA’S FINEST HOME MUSIC AMPLIFIERS 


Everywhere they are shown these new amplifiers by not yet seen ther 


n for yourself, there's a treat in store 
Newcomb create a positive sensation. Everyone has a 
good word for them Acclai re d at the sho NY and fairs 
in New York, Chicago, Memphis and California for P , 2 

See eee ee ee eee Substantial tnstallation savings 
unbelievable valves in every price group Thousands Exclusive Newcomb features 
who have seen them make enthusiastic comments like new amplitic 
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BUILD 15 RADIOS 


AT HOME ONY 
With the New Improved 1953 ‘| 


Progressive Radio “EDU-KIT” 
NOW INCLUDES 
SIGNAL TRACER 
and 
CODE OSCILLATOR 


@ FREE TOOLS 
WITH KIT 


ABSOLUTELY 


NEEDED 


EXCELLENT 
BACKGROUND FOR TELEVISION 


10-DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The “‘Edu-Kit"’ offers you a Home Radio Technician 
Course at a rock-bottom price. You will learn how to 
identify Radio Symbols and Diagrams; how to build ra- 
dios, using regular radio schematics; how to wire and 
solder in a professional manner. You will learn how to 
operate Receivers, Transmitters, and Audio Amplifiers. 
You will learn how to service and trouble-shoot radios 
You will learn code. You will receive training for 
F.C.C. license. tn brief, you will receive a basic edu- 
cation in Radio exactly like the kind you would ex- 
pect to receive in a Radio Course costing several hun- 
dred dollars, 


THE KIT FOR EVERYONE 
it is not necessary that you have even the slightest 
background in science or radio. The “Edu-Kit" is used 
by young and old; by radio schools and clubs: by the 
Veterans’ Administration for Vocational Guidance and 
Training. Wo instructor is required. instructions are 
complete, simple and clear. You cannot make a mistake 


PROGRESSIVE TEACHING METHOD 

The “Edu-Kit"’ uses the principle of “Learn by Do. 
ing.” Therefore you will build radios, perform jobs. 
and conduct experiments to illustrate the principles 
which you learn. You begin by learning the function 
and theory of each of the radio pa Then you build 
a simple radio. Gradually in ap essive manner, you 
will find yourself constructing more advanced multi-tube 
radio sets, and doing work like a professional Radio 
Technician, The “Edu-Kit’’ Instruction Books are ex- 
coedingly clear in its explanations, photographs and 
diagrams. These sets operate on 105-125 V. AC-DC 


The Progressive Radio ""EDU-KIT"’ Is Complete 

You will receive every part necessary to build fifteen 

different radio sets. Our kits contain tubes, tube sock- 

ets, chassis, variable condensers, electrolytic condensers 

mica condensers, paper condensers, resistors, tine cords. 

selenium rectifiers, tie strips. coils, hardware, tubing, 

hook-up wire, solder, etc. Tools are included, as well as 

and Radio Tester. Complete, easy-to-follow 

tr, addition, the “Edu-Kit"’ 

s lessons for servicing with the Progressive 

Signal Tracer, F.C.C. instructions, quizzes. The “Edu- 

Kit" is a complete radio course, down to the smallest 
detail. 


TROUBLE-SHOOTING LESSONS 

Trouble-shooting and servicing are included. You 
will be taught to recognize and repair troubles. You 
will build and learn to operate a professional Signal 
racer. You receive an Electrical and Radio Tester 
and tearn to use it for radio repairs. While you are 
learning in this practical way, you will be able to do 
many a repair job for your neighbors and friends and 
charge fees which will far exceed the cost of the ‘‘Edu- 
Kit.” Our Consultation Service will help you with any 
tecknical problems which you may have 


FREE EXTRAS IN 1954 
® Electrical and Radio Tester © Electric Solder- 
ing Iron @ on Television @ Radio Trouble- 
Shooting Guide © Membership in Radio-Television 
Club © Consultation Service @ Quizzes @ Train- 
ing for F.C.C. License. 


ee ai dtinnn 


| Send me the "Edu-Kit" with Money-back Guar- | 
antee—include All FREE extras. 


Check or M.O. enclosed—postage prepaid 
C.0.D. (U. S$. Only)—! will pay postage 
() Send further information 


Outside U.S.A.—cash orders onty; send intern’t'! 
™.0. or check on U.S Postage Prepaid **Edu- 
it’ for 210-250 V. AC DC $22.45 


« 
NAME 
ADDRESS 


| PROGRESSIVE ELECTRONICS CO. 


| 497 Union Ave., Dept. RN-22, Brooklyn 11,N. ¥. 


when the signal is below this level. 
To obtain this signal condition, a step 
attenuator should be used. Also, be 
certain to prevent leakage by using 
short leads between the attenuator 
and antenna terminals on the receiver. 
Use approximately six feet of 300-ohm 
shielded line between the antenna 
transmission line and the attenuator. 
The shield from the transmission line 
should be connected to the attenuator, 
and the attenuator itself grounded to 
the TV chassis. —30- 
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(Continued from page 84) 


fit into a woman's purse like a com- 
pact or be tucked into a man’s breast 


pocket. It is smaller than a miniature 
‘amera and can be held comfortably 
in the palm of the hand. 

The circuit uses subminiature parts 
throughout and is powered by self- 
contained batteries. The set has a 
full-vision dial with large easy-to-read 
numbers, automatic volume control, 
and a full-volume “super speaker”. 


SERVICE TOOL 

Aviation Service Supply Co., Staple- 
ton Field, Denver, Colorado has intro- 
duced a new precision-made nut and 
screw starter to aid technicians in 
starting small nuts as well as screws 
ir. difficult, hard-to-reach places. 

Designed for use in the radio, elec- 
tronic, communication, and instrument 
fields, the tool has a special lever 
mechanism in the handle which con- 
trols the movable blades and adjusts 
them for gripping all standard sizes of 
small nuts and screws 

The unit has a pair of movable 
blades projecting from a sleeve at- 
tached to the handle. As these blades 
are pushed into the sleeve, the mech- 
anism inside the handle causes them 


to rotate inward thus forming a “V”’ 
shaped end, which grips the screw 
head and maintains the necessary ten- 
sion to hold it until the screw is 
started 

It is available in six different sizes 
to accommodate nuts and screws from 
#6 to \%” nut and from a #4 to a 
#10 screw. Special sizes are available 
on a custom basis. 


GERMANIUM DIODES 
A new line of germanium diodes fea- 
turing vacuum tight, moisture-resist- 


ant seals as well as good mechanical 
stability is now being offered by 
Bomac Laboratories, Inc. of Salem 
Road, Beverly, Mass. 

According to the company, the use 
of a ceramic case insures stable elec- 
trical characteristics and complete iso- 
lation from adjacent circuitry. The 
diodes consist of a small, low-loss 
ceramic case into which two end caps 
are threaded. Metallization of the 
case surfaces allows vacuum tight 
ceramic-metal seals to be made. The 
specially-treated germanium pellet 
and tungsten whisker are precisely ad- 
justed for optimum performance by 
use of force-fitting, knurled, nickel 
pins. 

The use of nickel terminal pins and 
flexible, tinned leads permits the unit 
to be either clipped into spring holders 
or soldered directly for circuit appli- 
cations 

The Semi-Conductor Department of 
the company will provide complete in- 
formation on request 


“LAVALIER" MIKE 

Electro-Voice, In¢ of Buchanan, 
Michigan has introduced a small-sized 
lavalier-type dynamic microphone de- 
signed for chest, desk, or hand use in 
public address work 

The Model 647 offers full-range E-V 
dynamic microphone quality, rugged- 


ness, and performance characteristics 
for indoor and outdoor use, according 
to the company. Frequency 
is from 60 to 13,000 cps, specially com- 
pensated for chest resonance. Slightly 
rising characteristic is specifically 
calculated to provide crisp, clear pick- 
up and _ reproduction when used 
against the chest. Output level is 

57 db. 

For further 
Bulletin 201 


response 


information, write for 


PARTS KITS 

Carl Cordover &@ Co., 100 Warren 
St., New York 7, New York has in- 
troduced five new parts kits for serv- 
ice technicians, amateurs, laboratory 
men, dealers, experimenters, and en- 
gineers 

The line includes one and 
four condenser kits. All assortments 
are selected to include the most-often 
used sizes for replacement work. The 
resistor kit (RK-100) contains 100 re- 
sistors; the ceramic condenser kit 
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resistor 


MORE for your Kit Dollar! 


All Collins Tuner Kits ore complete with punched chassis, tubes and all 
other necessary materials. Sub-assemblies; tuning units, IF amplifier, 
etc. wired, tested and aligned. Join thousands of setisfied Collins users 
...» order today! 


COLLINS 


AUDIO PRODUCTS CO. 
‘PRE-FAB’ TUNERS and COMPONENTS 


COLLINS AUDIO PRODUCTS CO. is in 
no way offiliated with Collins Radic Co. 


FM/AM Tuner Kit 


The original 15 tube deluxe FM/AM . 
pre-fab kit redesigned on a smoliler 4 FM Tuner Kit 


chassis. The tuner now measures 14° > The FM-11 tuner is available in 
ide by 12° deep by 7' high. Thi e@ua» . 
pee Ample Tras. +4 1 See ~ kit form with the IF Amplifier 


attractive new front and dial assembly ates 
S *etgesige gees 
mounted in the chassis, wired 


opens up new applications where A 
spoce is at a premium. Kit includes en fen 
everything necessary to put it into and tested by us. You mount 
operation — punched chassis, tubes, : . 
wired ond eligned components, power the completed RF Tuning Unit 
supply, hardware, etc. Kit comprises 
FMF-3 tuning wnit, tF-6 amplifier : 7 ee 

AM.-4 AM tuning unit, magic eye os j some simple wiring, it’s all set 


sembly and complete instructions. A|! to operate 1) tubes: 636 RF 
tubes included. Shipping weight 19 P ; , 


Ibs $°7 "750 : amp, 6AG5 converter, 6C4 os- 


cillator, 6BAG Ist IF, (2) 6AU6 
AM Tuner Kit 2nd and 3rd IF, (2) 6AU6 lim- 
A twin for the FM-11! A wide-band : iters, 6AL5S discriminator, 6AL7- 
T.R.F. high fidelity AM tuner kit with GT double tuning eye, S5Y3-GT 
special features. A new Collins de : 
sign for those who desire the very rectifier. Sensitivity 6 to 10 mi- 

rformance. Tuning range ‘ 

530 KC #0 71650 KC. Bandpass. 20 KC , crovolts, less than ‘2 of 1% dis- 


and power supply, then after 


Distortion es than 2 Frequency —_— 7 / tortion, 20 to 20,000 cycle re- 
response to 10,000 cycles whistle c 


filter; R.F. circuits wired and aligned sponse with 2DB variation. 
You mount the power supply and dial . > 


, 


Chassis dimensions: 12%" wide, 


and it’s ready to go. Operotes into eB. 
any high fidelity pre-amplifier control 8” deep, 7” high. Illustrated 
unit or standard ngle chassis am 


a tin temo comes. Se tbe manveal supplied. Shipping 


Shipping weight 14 Ibs $5950 weight 14 Ibs. 555 


Selected Basic Components For Special Applications 


FMF-3 Slide Rule 

The best tor FM. The most sensitive and most s ctive Tuning Dial 
of ‘front end” on the morket. 6 to 10 microvolt ns 

Image ratio 500 to | 63/6 tuned RF stage, 6AG5 « 
6C4 oscillator Permeability tuned stable and 


Chassis plate measures 6'/2'' x 4'/2 in combinati« . » with FMF.3 or AM-4, $ 8s 
1F-6 amplifier, the highest order of sensitivit . 


P vity 
. attained. Tubes included as well as schematic 
tions. Draws 30 ma. Shipping weight FMF-3: 2 
- _ 85 


— available $3 
FMF-3 Tuning Unit 1F-6 


A remarkable valve' 6 tubes ore 
6BA6 Ist IF, (2) 6AU6 2nd and 
ond 6AL5 discriminator. High gain 
KC) for highest fidelity. 20 to 
20,000 cycles Distortion less 
than 2 of 1 Drawn 40 mo 

220 volts Chassis plote 
dimensions: 
11-5/16" x 2% To: Collins Audio Products Co 

1F-6 Amplifier AM.-4 P. O. Box 368, Westfield, N. J 
Tel. WEstfield 2-4390 

Tops in AM superhet perform 
ance! A 3-gang tuning conder FM Tuner Kit FM/AM Tuner AM Tuner Kit 
ser gives 3 tuned stages with FMF.3 7 ' 1F-6 Amplifier AM.-4 Tuning Kit 
high sensitivity and selectivity —_-~ 


cvailable separately — for use 


Assembly is completely wired, 
tested and aligned ready for 
immediate use. Frequency cover NAME 

ege 540 KC to 1650 KC at a 

sensitivity of 5 microvolts. Tubes ADDRESS 

6BA6 RF omplifier; 6BE6 conver 

ter; 6BA6 IF amplifier and 6AT6 city STATE 
detector. Drows 30 ma @ 220 
Volts. Mounts on a chassis plate 
meosuring 4° = 736". Shipping 
weight 2 Ibs. Dial available 
ot $3.65 : 


Amount for Kit ‘ weights, add shipping cost $ 


Total amount enclosed Check Money Order 


COLLINS AUDIO PRODU 
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(CK-35) has 35 ceramic units: kit MK- 
50 contains 50 mica condensers: kit 
TK-25 offers 25 molded tubular con- 


GUA densers in various capacities: and LV- 
RANTEED 10 contains an assortment of 10 low- 
TO MERIT YOUR CONFIDENCE —to insure your for PEAK 


voltage electrolytics 
satisfaction—Every tube we ship has been tested in a PER For further information, contact the 
radio or TV set for PEAK PERFORMANCE. Each Fo : company direct. 
tube is attractively packaged in individual carton—and, RMANCE! 
Each WINDSOR Tube you buy carries the full RTMA 
GUARANTEE! 


UNIVERSITY ENCLOSURE 

University Loudspeakers Inc., 830 S 
Kensico Ave., White Plains, N. Y. has 
recently introduced a line of high 
fidelity corner enclosures for 12 
speakers. 

The enclosures combine authentic 
furniture styling with quality sound 


Each 


ma 
@ 
ver 


Badu eee ve cee uni 
eeR ess seSaTaSSSss 
ll tl tl i i i i PO a OO APO ay eg a gpl en OM, II 


yew oe 
ce eel 
222ss 


w 
< 


°62 


WRITE FOR nny ny a" — 25% Deposit with order. ali Mer- 
pose b chandise F.0.B. New York City. For 
te ons Wamatitas Vi o ot miler orders tess than $10, add $1 handling 


cost. Deduct 2% if full remittance 
accompanies order. All merchandise 


Windsor ELECTRONIC TUBE CO. eee emi 


1S15-N SHEEPSHEAD BAY ROAD, BROOKLYN 35.N.Y 


reproduction and are available in 
modern, traditional, or provincial 
furniture styles. The cabinets are 
available in a variety of wood finishes. 


{ oer ~- Enclosure dimensions are 37” high, 28” 
Now ! H A i D L E U P TO T O wide, and 15” deep. 


Although especially designed to 
house the company's Model 6201 co- 


90% OF TV TROUBLES axial speaker, the Model 6200 ex- 
by the easy Volume tended range, or the wide-range “Dif- 


fusicone-12”, the ‘“Musicorner” can 


PICTURE serve as the enclosure for most 12” 
ANALYSIS | Control speakers. Simplified integral construc- 


METHOD! p tion of both the interior and exterior 
Noise! makes for easy installation 

Cut hours uf tedious TV trouble 
shooting to minutes! Make repairs 
twice as — t! peretian of Ghir : LJ 

twiee as fast! Operation of Ghir- : SELF-POWERED PREAMP 


TROURLE PINDER GUIDE | is Brook Electronics, Inc., 34 DeHart 
, itself,  ¢ u TV bas 
simplicity itself. Covers O Place, Elizabeth, N. J. is currently 


Just turn dial until actual TV 5 . solf. (Pre “as 
creen photo appearing in PIX-O offering a self-powered preamp, the 


FIX ‘window’ matches distorted Model = 
- . picture on set being repaired. PIX on 
L . The 


O-FIX then gives you all possible unit is finished in gold-alumi- 

TV TROUBLE where thes are tikety to be touna, lite enhanced with highly polished 
FINDER GUIDE But that’s only the beginning! Contains the walnut end blocks. All of the features 
WHAT TO DO— Caeany Gow of the company’s Model 4B have been 


By , . : : 
Ghiverdi & Middleton a vee ow F M retained in the new unit with the ad- 
Step-by-step repair instructions : . . . se 
felipe. Compensats likely to be = dition of a built-in power supply. Hum 
faulty are specified Quick tests 
are outlined. VIX-O-FIX guides CLEANS! 
you every step of the way jets rid of dirt and oxidation immedi- 
Remember! PIX-O-FIX is NOT @ ately on contact 
*‘fix-it-yourself’’ gadget for con . LUBRICATES! 
sumers. It is @ truly professional Que dra 
Covers 24 common oe +. servicemen Ss 
and students——prepared by two o 
ee oe ae the nation’s foremost service in 7 PROTECTS! 
structors-A, A. Ghirardi and R. NEw P 
* « «© 190 possible G. Middleton. 
causes of these trou- 


bles localized to ree MONEY BACK IF YOU'RE A sesen volume controts 
ceiver stage or section NOT SATISFIED! aan witches, push button assembiies, 


where they are most . 
likely to occur. Simply pin a $1 bill to this ad BON TET SOLUTION 
NO NOISE is a scientific formula espe- 


+ © © 253 step-by- Mai! with your name and ad- 
ounded for contacts! 


1inates scratch, hum and 
Noise 


step remedies for dress to the publisher. If not 


: cially comp 

oe oe satisfactory, return PIX-O-FIX 2 oz. Bottle level is said to be extremely low, well 

o: wk ees 10 days and your $! will be Net to Servicemen 

in CAUSE AND ‘efunded promptly. (Price out- 4 below the thermal noise of the tubes 

BEMEOY wetten to fee CSA. 155. Some money- Other features include a_ record 
Nearest D weer éivest from playback characteristic control which 


show just what te do. Sack guarantee) 
Dept. RN-93, RINEHART BOOKS, Inc., Technical ELECTRONIC ‘CHEM CAL corp. permits a theoretically exact match 
Div., 232 Madison Ave., New York 16, New York 813 Communipaw Ave., Jersey City 4, N. J. of the recording characteristics so 
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vailable in 8&8 o bottles, 
quart cans and 6 o apray 
can 


~ YOUR ELECTRONIC 
EQUIPMENT 


/ Demands Highly Specialized 


WIRE J 


Peat 

\ | — pF 
&. 

a 


SN. THE MANUFACTURERS 


’ : N\ 
a A AND SERVICE MEN 
Ld J = WHO SERVE BEST 


Sey Deiden 


WIREMAKER FOR INDUSTRY 


September, 1953 


Learn on REAL EQUIPMENT! 
in Best Equipped School of its 
kind in U. S. 

Prepare for your future NOW! Come to the Great 
Shops of Coyne. Get practical traming in oppor 
tunity fields-TELEVISION-RADIOW—- ELEC 
rRICITY ELECTRONICS. Prepare for a 
better job in Industry or service rating 

if drafted 
WE TRAIN YOU IN CHICAGO 


At Coyne 


het ter 


you learn on rea full-stze equipment 
Trained instructors show you how, then you do 
shop jobs yourself. No previous experience or ad 


vanced education needed 

Approved for Veterans 
Finance Plan—Enroll now, pay most of tuition 
later. If you need part-time work to help out with 
living expenses while at Coyne, we'll help you get 


it. Spectal tustion pian tor men of drati age 
' 


Clip coupon for Big Free Illustrated 
FREE BOOK \:...\. No salesman will call. Act Now 


COYNE 


810 S&S. Paulina St., Dept. 63-851 


APPROVED tor VETERANS 


12, MH., Dept. 63-85H 


» Chicago 
" Send FREE BOOK and full details on 
O TELEVISION-RADIO (© ELECTRICITY 
] NAME 
j ADDRESS 
CITY STATE 
— si le 
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Lo oe oe oe 


| low 


that the tonal balance of bass, middle, 
and high frequencies will be correct. 
This control has nine positions to 
match the better-known makes of 
records. 

Over-all frequency response is with- 
in 1 db from 15 to 30,000 cycles 

A data sheet covering the Model 7 
is available on request 


RCA TRANSISTORS 
The Tube Department of Radio 
Corporation of America has announced 
the commercial availability of four 
types of transistors. 
Two point-contact and two junction 


types are now in production. The 
RCA-2N32 is a point-contact type for 
large signal applications. The RCA- 
2N33 is a point-contact type for 
as an oscillator up to 50 me. The 
2N34 and 2N35 are junction types 
p-n-p and n-p-n respectively. Both are 
designed for low-power, audio fre- 
quency applications 

Further information on four 
units is available from the company’s 
tube distributors 


use 


these 


POWER BOOSTER 
Kaar Engineering Corp., 
toad, Palo Alto, 


Middlefield 
California has an- 
nounced a new power which 
is said to increase the power output 
of any 10-watt mobile radiotelephone 
transmitter six times 

The booster is inserted between the 
power transmitter and antenna 


booster 


The power! 
switch on 
booster is 


desired is selected by a 
the dashboard and the 
activated when the micro 
phone button is pushed. Because the 
unit is “instant heating’, added power 
is not drawn from the battery until 
the mike button is pushed 

The unit may be used with any 
make of radiotelephone operating in 
the 152-174 me. band. It is said to 


increase the effective range of the 
equipment considerably while con- 
forming to the FCC good engineering 
requirements by using maximum pow- 
er for such transmissions only when 
needed. 30 


Electronic Counter 


(Continued from page 45) 


is four. Since 2+ 
that the counter circuit 
count up to sixteen. (The 
also represents a number.) 
decimal system eight tubes would be 
required for a count of sixteen. This 
points out the advantages of the 
binary system, less tubes are required 
for an over-all The visual 
binary count is shown diagrammatical- 
ly in Fig. 10. Each vertical row rep- 
resents the four neon lamps. The dif- 
ferent columns show the count from 
one to fifteen (and also zero) 

One of the prime advantages of 
electronic counters is high-speed oper 
ation. The prototype described in this 
article can perform at a maximum 
rate of about 100,000 counts-per-sec- 
ond. However since the tally limit is 
sixteen the master sum could not be 


*s=QQOOQO00088@OO828880 
24 QOOB@Q2QBOOO08@OO@O 
? 2OBBOOQQBOO@QOO0@BO 
*"@0BQBOG0BQ8QSQGO 


“a6 0 


equals 16 it means 
shown can 
zero count 


With a 


count 


O.ame Orr 
®) came ON 


Fig. 10. Indicated count in binary sys 
tem. Each vertical row represents four 
lamps on counter panel. When all lamps 
are extinguished the reading is zero. 


indicated at this rate. In addition, the 
pickup switch could not function at 
this rate. Other types of 
have been developed which can pet 
form efficiently up to 10,000,000 counts- 
per-second. For this 
unitized decade counters are 
which stop at a forced count of ten 
With this arrangement, identical pro- 
totypes are cross-connected for count- 
ing and indicating in the decimal sys- 
tem. One prototype is used for units, 
another for tens, another for hundreds, 
another for thousands, and so on. It 
is only connect the out- 
put of each subassembly in the input 
of the next higher decade and there- 
by build up to any degree required 
These units also employ the 
four-stage circuit described in 
article 


counters 


purpose spec ial 


used 


necessary to 


basic 
this 
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Nem) “Midwest r=! 


NEW 1954 


| om i Wf, 
<7 MOWESI 


TELEVISION. 


and RADIO Catalog 
Featuring a Completely 
NEW Line of Magnificent 


| TE ina 27 “ 


@ TELEVISION 


CONSOLES + TABLE MODELS 
CHASSIS 


f) ALL-CHANNEL RECEIVERS 
with new U 
SS built-in 


| 


EASY TERMS JO DAYS TRIAL 


I 


Prices. Send coupon for 1954 Catalog TODAY! — ‘ 
Also— Powerful New 1954 World-Ranging <n llet deat "4 


MIDWEST Series 16 RADIOSE 


In Beautiful Consoles and Complete Chassis OW FACTORY PRICES 


WRITE IN NAME AND ADDRESS (PLEASE 
PRINT?-ON COUPON OR 2¢ POSTCARD 


‘ ' 
IMIDWEST RADIO & TELEVISION CORP.?® 


| Dept. A-37, 909 BROADWAY + CINCINNATI 2, OHIOg 
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| Square-Wave Shaper 
e (Continued from page 63) 


FOR MOBILE-RADIO SERVICE ENGINEERS! and on. This sine-wave input should 


: be between seven and ten volts 
Provide for future expansion in this profitable ol 


field, with Lampkin frequency- and modula- The video amplifier stage, V2, rests 
tion-measuring equipment. at zero bias. No grid coupling resist 

is used. Leakage through the coupling 
For Any Number of Frequencies, condenser, C:, keeps the grid fron 
AM or FM. The Type 105-B MFM. drifting negative, and grid current in 


The Type 105-B Micrometer Frequency V, will — the grid from drifting 
Meter, or MFM, measures center-frequency on positive When this grid is driven by 
any number of nearby transmitters, AM or FM Vie through the coupling condense: 

0.1 MC. to 175 MC. Performs as signal generator C,, rectification occurs and the grid of 
for mobile receivers, 20 MC. up. Meets FCC re- V. is driven between zero bias and a 
quirements for mobile services, with accuracy large negative voltage. Only 
guaranteed better than 0.0025‘. Can be checked , 
against WWV. Price $220.00 net 


a trac- 
tion of this grid voltage is needed t 
drive V, from zero bias to cut-off. The 


The Type 205 FM Modulation Meter screen of V, is lightly bypassed so that 


P P . its plate responds more rapidly to the 
for Multiple Mobile Frequencies. sudden rise and fall in the grid drive 


This bypassing of the screen produces 
a little pip on the negative section of 


Instantly tunable anywhere, 25 MC. to 200 
MC., the Type 205 measures maximum FM 
deviation due to modulation, as required the square wave appearing at th 
by the FCC. Indicates 0-25 KC. deviation Sate of ¥ Ne aiesfler nin ann 
Simple to use, easy to carry. No charts or I : ee IP Sppee 
tables. Price $240.00 net on the positive half since the positive 
segment results from the cut-off of 
both plate and screen current 
output of V. is coupled into the 

of V, by the ordinary method 

final stage, in addition to providing 
low impedance output, eliminates the 
unwanted pip present on the negative 


_ segment of the output voltage fror 
LAMPKIN LABORATORIES, INC. ~f- V:. Since V, is a self-biased cathode 
MFM DIVISION follower (the entire voltage acr« its 

BRADENTON, FLORIDA cathode load resistor providin 


voltage) and since the drive to i 


, ' is large, it is cut off by the 
Let MILTON S. KIVER Help You section of its drive | 
At very low frequencies the pos é 
Prepare For U.H.F.-TV segment of the output waveform tends 
to drift down slightly instead of re 
And... maining flat. This decay is caused | 
the discharge of coupling condens« 
C,, through the grid resisto R 


Send name and address for literature 


Fig. 2. Waveforms at various key points. 


YOU GET and keep moc- a 
. . ‘a ‘ 
ern large screen Television 


EasytoTRAINATHOME This Practical Way! seceiver. 


Men with the right training in Television Servicing are . OUTPUT AT Vig 
in big demand . .. pull down big pey. T.C.1. TRAINS YOU DO actual testing, PLATE 
YOU RIGHT with easy-to-follow technical training servicing, trouble shoot- 


designed by servicemen, for servicemen! You learn prac eh 
tical, professional type Television Servicing without ing and repairing 
leaving your present job Inc ded are ney making oO 

extras such as set conversion, master antenna installation out INPUT TO V2 GRID 
U.HLE..TYV and field servicing short cuts. You can start RN AB -<. 

earning Television money after the first few lessons ' . “_cut-oFF VOLTAGE 
You learn to test, trouble shoot and repair all types of T FOR v2 

TV sets the proven, practical way! 


HERE'S HOW YOU GET EXPERIENCE! 


You train on your own large screen modern television y afte or OUTPUT AT V2 PLATE 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs 


SCREEN BYPASS ON v2 
and on the repair bench for Chicago's largest independ- — 
ent servicing organization. You learn Television Serv- 
icing by actually doing Television Servicing . . . you MAIL NOW FOR FREE BOOKLET 
get the practical know-how you need to qualify for BIG 


MONEY in this fast-growing field! Age is no barrier, MILTON 5S. KIVER. President 

Many TC! students are over 40! TELEVISION COMMUNICATIONS INSTISUTE 
VaTGRAnel 205 W. Wacker Dr., Dept. |-AP, Chicago 6, |!!! 
rl, ts Pas ACT NOW! Mail coupon for ush full fect 


practical TV trainis 
for G.I training 
under Public aw 


PULSES PRODUCED BY 


eruT TO V3 GRID 


CUT-OFF VOLTAGE FOR 
—_-” v3 


FREE Catalog and SAMPLE! am not objigated. Salesman will not call 
580. Cheek ete LESSON. Write TODAY! | 


TELEVISION COmMonchTiONs ae HA 
205 W. Wocker Dr., Dept QTY Chicago 6, |. igs aae a ait saa - 


QuTPUT AT V3 CATHODE 
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JOHNSON VIKING II Transmitter Kit. 
Shpg. wt. 85 Ibs. Net $279.50 
JOHNSON VIKING II Wired and 
Tested. Net $337.50 


HAMMARLUND HQ-140-X 
Less Speaker. Shpg. wt. 60 Ibs. 
Net $264.50 


If you're ready now for that new receiver, transmitter 
or test instrument—or simply “window shopping” at 
present you'll do yourself a big, money-saving favor 
by obtaining Walter's “SURPRISE” Trade-In offer on 
your used test or communication equipment. Allowances 
were never more generous! Stocks of all the big-name 
brands are complete. Deliveries are prompt. Wire, 


write, phone or use the handy coupon today. 


COLLINS 75A-3 with 3 
KC Mechanical Filter. 
Less speaker. 

Net $530.00 


HALLICRAFTERS 


SX-71. Less 
Speaker. Shpg. 
wt. 51 Ibs. 


NATIONAL HRO-60-T 
Less Speaker. Shpg. wt. 90 Ibs. 
Net $483.50 


All prices f. o. b. 
St. Louis 


Net $224.50 


RADIO CO. 
1125 PINE ST. « ST. LOUIS 1, MO. 
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Phone CHestnut 1125 


eee eeeneanae FREE CATALOG! *22e%%2-+-=<= 
R-9 
WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis 1, Missouri 
Rush “Surprise” Trade-in Offer on n 


City Zone Stote 


ee | 
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KESTER 


KESTER 


FLUX 


KESTER SOLDER COMPANY 
4235, Wrightwood Avenue + Chicago 39, I!linois 
Newark 5, New Jersey * Brantford, Caneda 


' 
; 


Since the most important 
single step in Radio- 
Television Servicing is 
soldering . . . it’s just plain 
good sense to use the best 
— KESTER SOLDER... 

Key Name in Solder 

for More Than 50 Years. 


— 


CORE 


STAV ON THE AIR 


WHEN POWER FAILS...with 
an ONAN Electric Plant 


Model 10EL, 10OKW A.C. 


W hen storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard 
against loss, assure vital public service 
during emergencies by installing an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Automatic models to 
35,000 watts. 

PORTABLE ELECTRIC PLANTS 

FOR MOBILE RADIO USES 


Supply A.C. power for broad- 
casting at scene of events. 
Light in weight. Can be car- 
ried by hand or in trunk of 
car. A.C. models: 400 to 
3,000 watt 


Write for FREE Folder 
D. W. ONAN & SONS INC.) 


7897 University Avenve 
Minneapolis 14, Minnesota 


1,000 appiications 


This all-purpose case 

is ideal for housing meters, 
controls and switches 

of all types. 

Made of heavy molded 
black plastic with 
matching phenolic panel. 
Easy to drill and saw. 
Available in two sizes; 
5-1/4” x 6-7/8" x 2-5/16" 
3-3/4” x 6-1/4” x 2” 


Ask your Distributor for 
Waldom's Plastic Case. 


WALOOM 
ELECTRONICS INC 


911 Lorrabee St., Chicago 10, Ill 


compensate for this droop the screen 
and plate loads for V. have been selected 
to be, in combination, smaller than 
the cathode load for V,. As a result 
the decrease in current when V, is cut 
off is not entirely offset by the 
simultaneous increase in current 
through V, when it starts to conduct 
The net decrease in current 
the supply voltage to rise as the filter 
condenser, C;, takes on more charge. 
This increase in supply voltage bucks 
out most of the deterioration of the 
output waveform. This design expe- 
dient seems somewhat more econom- 
ical than using all push-pull, direct- 
coupled circuits 

When constructing the unit the 
three variable resistors should be con- 
sidered front panel controls. Poten- 
tiometer R, may be used to adjust the 
amplitude of the sine-wave input. The 
variable cathode resistor, R,, adjusts 
the relative length of the positive and 
negative pulses. Amplitude of the out- 
put signal is controlled by R 

The addition of a switch 
resistors after R, will give 
attenuation with R, serving 
nier. The inset in Fig. 1 shows such an 
arrangement in detail. This addition 
is well worthwhile, since it is thus 
much easier to control very low out- 
put levels. Furthermore, on the sec- 
ond and third switch positions (—20 
db and —40 db) the output impedance 
is substantially independent of the 
setting of R,. Since these positions give 
maximum outputs of about 5 and 0.5 
volts peak-to-peak, they will the 
positions most often used. Having a 
constant output impedance is more 
than just a convenience when testing 
with pulse type signals. Unless the 
output impedance is constant the 
waveform shape will change its 
amplitude is varied. 

Should a_ different power 
former be used, Rw should be adjusted 
to give a supply voltage (at the plate 
of V,) of between 100 and 150 volts. 
About 29 milliamperes of current will 
be drawn with a 150 volt supply. Gen- 
erally speaking the higher supply 
voltage will give a larger output sig- 
nal but will require a larger sine-wave 
drive. The author’s unit with a 160 
volt supply requires 7 volts of drive 

Without a sine-wave generator this 
unit it stands is not of much usé 
However, if you do have a sine-wave 
generator, the device here described 
will provide an excellent square wave 
over the entire frequency range of 
your sine-wave generator. —0-— 
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and four 
step-wise 


as a ver- 
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trans- 
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LONG ISLAND HAMFEST 


HE Federation of Long Island Radio 

Clubs will hold its 17th annual Ham- 
fest and Dance on Friday evening, Oct. 
9, at Lost Battalion Hall, 93-29 Queens 
Boulevard, Elmhurst, N. Y. The pro- 
gram will begin at 8.00 p.m. and will in- 
clude activities for amateurs with special 
interests (DX, v.h.f., traffic, etc), enter- 
tainment and favors for the ladies. 
Tickets are available from J. N. Jablin, 
W20PQ, 147-14 Charter Road, Jamaica 
85, N. ¥. —30-— 


RADIO & TELEVISION NEWS 


All over the country service-engineers are 
praising the newest and finest molded 
tubular paper capacitor—the Pyramid IMP! 


here's why — 


IMPS ARE REALLY RUGGED! 
The tough thermo-setting 
plastic will take an astound- 
ing amount of abuse—yet 
IMPS will still look and per- 
form like new! 


IMP LEADS CAN BEND AND 


BEND! Tinned leads that are 
really securely anchored — 
you'll be amazed at how 
much punishment they'll take 
without breaking! 


IMPS WON'T FREEZE OR 
MELT! They'll operate faith- 
fully in temperatures ranging 
from —40° C. to +100° C. 
(212° F.)—and that's the 
boiling point of water! 


IMPS ARE MOISTURE-PROOF! 
No moisture can get through 
the varnished plastic case, 
or even through the lead 


anchor-points. 


IMPS are available in all popular ratings in 200, 
400 and 600 voit ranges. See your local distributor. 


If you haven't tried the new IMP, send for your free sample today— 


PYRAMID ELECTRIC COMPANY 


1445 HUDSON BOULEVARD - NORTH BERGEN, NEW JERSEY 
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lL. ABRAMS, director of purch : 
Within the Industry Emerson Radio and Phonograph C 


@ ARC-3 PARTS (Continued from page 26) poration, has been promoted t the 
oe ee ae eoe..... post of director of the material division 
10) Mike XPUR. . of the firm . . . General Electric Com- 
“104 Modulation XFMR. 238i 3 | | TRONICS, division of CORN ELECTRIC pany has created three sub-depart- 

p 7.08 Side Tone KF MR.” 2 bs5ad. ii COMPANY in Stamford. Conn....%.W. ments within its tube department and 

Side-Tone Transformer, for ART-13, T-203.. I. JOHNSON & CO.,INC. has been formed as appointed general managers for 


—— 
: eeeeee 806 
ONn=—=-=-=-8 
es Pa 


worn 


Bc 829 inaicators, pe APNE test, and manufacture complete shock the industrial and transmitting tube 
y 
and vibration systems for industry and ‘SuUb-department; the receiving tube 

225-A Mounting Racks 

227-A Shock Mount Racks 
MD7/ARC-5 Modulators, all Tubes cal Section of the Components and SuUb-department will have ROBERT E. 
MC 211 Right Angle Drives : Systems Laboratory at Wright Field, LEE as its manager .. PERCY lL. 
BC 306 Antenna Loading Unit for BC 375 ra ’ . : - FR né 
RL-7 Interphone Amplifiers, Used, Excellent, quarters at 1805 Webster Street in Pie Radio & Television, Inc. of Long Is- 
MT-36-C Ant. Loading Unit for TA.2) AMTR 45. - » . P 7 
A-62 Phantom Antennas, for use with Mobile ly n, New York has been formed to sSup- retired as president of the firm 


weggraten Transformer, ES-691025 for in Day ton. Ohio to engineer, design, each ROBERT °o. BULLARD will head 
Bc ena Control Box, pe SCR 274N 
2-30/ARC-5 Control B , , < 
oe tn military purposes. K. W. Johnson, for- Sub-department will be handled by tL. 
ARC. lucctien Dance merly chief engineer of the Mechani- SERKLEY DAVIS while the cathode-ray 
ARC-5 junction Boxes 
BC 433G Compass Revrs.. Used, Excellent , 
ART-13 Barometric Limit Switches heads the new firm which has head- SCHOENEN, former president of Olym- 
Less Tubes 3. : land City, passed away l Vv at 
eT GPs Wickes Bin” ida Vets won. ™ Dayton FEDERAL CHEMICALS COR. as y, Ba away suddenly a 
Antenna Switch 24 PORATION, 210 Wythe Avenue, Brook- New Yor ity home. He was 61 
RMTRS. 20.38.09 MC 60 Watts . ply the plastisol and organisol fields APril of this year after having been 
RT.19/ARC-4 Trans-Receivers, 24 VOC, covers 


Amateur 2——Meter Band. Complete with Vones, ... INTERNATIONAL RESISTANCE COM- associated with the company since its 
ge Wee, tens ae ess ahs PANY of Philadelphia has purchased founding in 1935 .. . J. HARVEY PICKET 
Fenn Gen. t-Pener Sucely. on Canine, 2 GORMAN MANUFACTURING CORPORA. 'S the new chief engineer for the C 
Inst. Books 215.0 TION of Los Angeles. The California Pacitor Division of Aerovoxr C. 
Be asa bank pw At at, "en firm will continue to manufacture its tion. He has been with the 

vt tines PY CEELYETLA line of encapsulated wire-wound re- Canadian subsidiary since 1935 

ae gg ~- 7 *-- ee | sistors THE DAN J. CONNOR CO. Phe 

IN-84 Double Cone Insulations 2 has incorporated as DANCO CORPORA. HARRY E. McCULLOUGH has been 
3° Gs TION. The firm which represents many named general sales manager for tel 

well-known electronics firms will con- vision and radio of 

Pw ig pt Pe = oe tinue to maintain its offices at 1346 the Crosley Division 

Overiond Gresher: $00 MA @ 1900VDC Man- - Suburban Station Bldg., Philadelphia of Aveo Manufac- 

Voice Coit & Diaphragm Assy. (Spares) for 3, Pa. ... A new electronics supply turing Corp. He suc- 
precmmaster Somer Amy. VE nee house which will operate under the ceeds E. W. Gaugh- 


ame of “HEA * has Ya i I has bee 
PLATE TRANSFORMERS pane i a in Pra = fomes ke le I Ports reall a ed to ‘oa 


manager of the new firm, has been in staff of W. A. Blees 
y the radio field for over thirty years Mr McCullough 
*_ * *# has been associated 
LAWRENCE J. CERVONE has been pro- with the firm since 1948, taking o\ 
moted to the post of general sales as Cincinnati regional manage n 
e (0) manager of Gates early 1949. He has served successive] 


(Au pitt, are 110 v. 60 cps, single phase Radio Compar y ol as Cleveland regional —— { and 
DC ratings are aptroximate values obtained at Quincy Illinois then as assistant to Mr. Blees ron 
ny eee ee ee ee ee He was formerly which position he was promoted t 
FIG. PRICE head of the com- product sales manager of radio and 
$ 6.43 pany’s New York television and, later, sales manage 
: office and has been for radio and television. 
4 with the firm since ° ° ° 
ase 800 see | ; 1947. He was pre- RTMA has announced that TV set pre 
167 | = viously associated a duction for the first five months « 
168 S)| ozs . with both Westinghouse and RCA. He this year topred all previous Januai 
062 | 2900-2900 | 47. served in the Navy during World War May periods on record. 
2385-2385 - : : ms a 
Slanuleamesue sellane II. He replaces the late Fred O. Grim- During the first 21 weeks 3,309,757 
wood who passed away in 1952 TV sets and 6,102,711 radios wer 


FILTER CHOKES John M. Haerle, head of the defense manufactured as against 1,957,083 and 
(Smoothing) contracts department for the com- 4,469,432 TV and radio sets, respec- 
NYS. SAA (OHMS) VOLTS FIG. pany, will head the New York office tively, produced during the 
| 4 35 sees 4 : which is located at 51 East 42nd period in 1952. 
300 80 ooo | 6 . Street * * * 
pataging faput s phos. . . " _ DR. W. R. G. BAKER, Vice-president a’ a 
. W.R. G. , presiden id 
89 th ‘ T. R. MATHEWS has been named assist- general manager of General Elect 
DYNAMOTORS ant general sales manager of the Ray- Company's Electronics Division, is the 
ALL — NEW ——— oe theon Television and Radio Division at recipient of the 1953 Medal of Hon 
the Chicago headquarters. He was awarded annually by the Radio-Tele- 
He 330 oe : formerly eastern regional sales man- vision Manufacturers Association t 
3.25 “see . ager for the firm... Sylvania Electric the person making the most outstand- 
b-19 Pack a THe c Products Inc. has named €E. FINLEY ing contribution to the nation’s radio- 
CARTER vice-president and technical television-electronics industry 
director of the firm and HOWARD L. A leader in the electronics industry 
RICHARDSON as vice-president in for more than 30 years, Dr. Baker is 
charge of engineering operations ... chairman of the National Television 
* Replacement for PE 94. HARRY SCHECTER is the new general Systems Committee which worked out 
pan ET manager of CBS-Columbia Distribu- the FCC-approved standards for the 
tren TS ta UmkSe STATED atwemares tors, Inc., the New York factory branch present black-and-white television sys- 
aM O Check. Shipping Ches. C.0.D | handling the distribution of the com- tem and is currently developing stand- 
COMMUNICATIONS EQUIPMENT Co. |} pany’s radio and television receivers ards for a compatible color television 
| in the Metropolitan area... STANLEY system. —0- 
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Because a majo! ity of the radio equipped cars and trucks 
that pass your door have Delco radios, their servicing 
represents © great business-building opportunity : 
and Delco Radio's service program offers real help! 
Delco Radio alone is the source for Delco Radio original 
equipment and universal replacement parts—readily 
available through United Motors Electronics Distributors. 
Delco Radio alone can supply you with its complete and 
comprehensive Service Manual and its “Testing Tips, © 
monthly bulletin giving you the latest factory information 
on testing and repairing Delco radios _includ- 

ing the Delco models equipped with the sensa- 

tional new Signal-Seeking Tuner! To geton the 

Delco Radio team contact your United Motors 
Electronics Distributor today! 


DELCO RADIO 


DIVISION OF GENERAL mOTORS ¢ sRPORATION, KOKOMO, INDIANA 


A GENERAL motors PROOUCT = es a unites MOTORS Lie 
————— ‘ «~~, 


—- 
DISTRIBUTED BY ELECTRONICS WHOLESALERS EVERYWHERE 


REG. $117.50 SUPREME TUBE TESTER—V.0.M. ON SALE AT McGEE FOR $64.95 


WITH ROLL CHART—7 INCH METER — BUILT IN BATTERY TESTER 


1 SUPREME MODEL 600 $64.95 


; 


MODEL 616 
REG. $87.45 ‘S49. 95 
SNOTVIBUALLY GARTORES ELEGTROWE RADIO & & uv TUBES : TERRIFIC SALE 


a gai"a" wanna” gurantee Tyee Wied ‘arg ia ti TELEVISION CONSOLE 
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6areé 6x4 128)7GT 
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6SK7GT 128A6 ) (8) 17° FULL DOOR MAHOGANY T.Vv. CABINET 
6SL76T 128686 *N AH-4 , any televi cat wit 
6SN7GT 12806 aa, a aie ved wit . 

6su7GT 128F6 wts « 


SUPREME MODEL 600 


ESPEY 12-TUBE FM-AM CHASSIS, 

% BUILT-IN PRE-AMP FOR G. E. 

VARIABLE RELUCTANCE PICK-UP 
* WIDE RANGE AUDIO 
*% WHY NOT ORDER WITH A COAX. 

1AL SPEAKER AND A_ RECORD 

CHANGER? SEE OUR SPECIAL OF- 

FERING 


jel 
r speaker ut 
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‘ cha . ‘ plete wit 12 et Ps 7-4 ‘ . plete wit 
M050 GI ray i 


e $118.95 
P-1s 


~ AMERICA’S: FINEST 28 WATT—5O WATT AND 10 WATT P.A. VALUES 


$69.95 BUYS A 28 WATT $150.00 
LIST VALUE PORTABLE P.A. SYSTEM 


(Hitustration 8) 
3-SPEED PHONO TOP—TWO 12-INCH SPEAKERS 
7-TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE 
COVERED PLYWOOD PORTABLE CASES 
CRYSTAL MIKE $8.95 EXTRA 


STOCK No. AP-28x -ortable 28 watt publ acddre 
7-7 ‘ ea futy Lo ar « th 


a ter " 
STOCK No. AP-28X complet 
amd speake as pictured 
Electr Votes mic!t O10 & 
' desk stand $8.95 extra 
Floor type mike stand instead of desk stand $4.95 extra. 


50-WATT PORTABLE P.A. ON SALE $99.95 10-WATT PORTABLE P.A. ON SALE $42.95 
3-SPEED PHONO TOP—TWO 12” SPEAKERS 3-SPEED PHONO TOP—10” ALNICO PM SPEAKER 


(tttustration A) 


}O-watt public address sys 1 ; ’ Ihe output t 
” . 


crystal mike wit! 


(Hustration C) 


olume controls ta 1O-watt (14-watt peak) public address system (Push-pull 7C5 
“ with wide range On Inputs for microphone and phon 
. ohms ‘ ‘M apethere at volume co , me control 10” Alnico V PM speaker 
bles mo ranted in separate leatheret tte-cove earry! ce x2i"x19 na a > ase 21x16 which holds the amplifier 
fits in one of the cases for carryin This amp ' ) watts all urntable anc < » arm to play all record 
50 to 60 watts peak with ease j-apeed ¢ ane pickup & la al ‘ 
45 and 78 RPM is mounted in the top of the iplifter tock N >. HOX € ‘ ar List value, 800.00 S toc ate 
quate atentiar t tae SO-weth medel or ~ . a on as only © case and one 10° speaker, less micronhon Sale price, $42 9s Shipe 
9.95. Shipping weight, 100 Ibs. Shippe wess or Truc ‘ m=. Shipped via Express or Truck 
Regular $45.00 list Electro-Voice 610 dynamic micro “tal microphone wisn non-removable desk stand, $3.85 extra when ordered with the 
stand, $11.95 extra. For floor stand instead of desk ee "add $4.9 *-10X portable P.A. system 
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McGEE OFFERS YOU TERRIFIC VALUES IN T.V. BOOSTERS—AMP’S AND KITS 


STANDARD COIL SUPER CASCODE TUNER $19.95 
UHF STRIPS $7.50 EXTRA 
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epth 


. YY = “ 
$7.50 per set 


$2 59 


ke 


14-Inch Conversion Kit 
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FRINGE AREA TV RECEPTION IS 
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McGEE'S 1953 


CATALOGUE 
56 PAGES OF BARGAINS— 
EVERYTHING FOR THE TELE- 
VISION AND RADIO SERVICE 
MAN. UP TO DATE UHF 
TELEVISION MATERIAL. WRITE 
FOR YOUR COPY TODAY. 


r 
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in diameter and %” thick. Specify hidden 
mike when ordering. Stock No, T-001. Net. 

$3.95 extra 
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10-TUBE RADIO KIT $29.95 6-TUBE 2-BAND KIT $14.95 
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SPECIAL OF THE MONTH 


HIGH VOLTAGE MICA CONDENSERS 
001 Mid. 4000 V.0.C., 6 amps @ $995 
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: 59:! ‘ 


5 for $2. so @ 
SOLA CONSTANT VOLT. TRANSFORMER t 


Pri. 95-125 voits, 60 cy Sec —T oS 9. 955 


at 115 volts 
t 60 VA 120 VA $22 50 


| NON-INDUCTIVE RESISTORS 
§ Ohmite, 250 Ohm, 100 Watt. 
| Special, 


$14 95 


1 PLATE TRANSFORMER 

1000-0-1000 Volts @ 400 mills. 115 v., 60 cy. 

| pri. Removed from denenappente but guaranteed 
perfect. . ... -@a, $8.95 


6 HY, 400 MA FILTER CHOKE - 


Made by Acme. Only 30 Ohms DC Res. $950 
3000 Voit INS. ALL BRAND NEW. 


0-150 MICROAMP METER ; 


€., 2° flush Gakelite case. Scale 0-150 
croamps BRAND NEW. A Terrific Value $4. 95 : 


diet 
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f MADE BY PIONEER AND EICOR 
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Each 
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The sensitive relay alone is worth much more 
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Speech Filters 
(Continued from page 74) 
tiny ceramic 
inexpensive 


condensers which are also 
and readily available, a 
complete low-pass filter section can 
be made which takes up a negligible 
amount of space inside a_ receiver 
The photograph shows how small the 
filter and its terminating resistances 
actually a man’s fountain pen is 
of telegraph-pole size by comparison 

To obtain the sharpest possible cut- 
off, an m-derived filter section 
used. While this type of filter 
give a much sharper cut-off than 
could be obtained with a more fa- 
miliar design, it is done at the expense 
of a different type of attenuation 
curve as the frequency is raised. Un- 
like the more familiar circuits, an m- 
derived section does not have an ever- 
increasing attenuation as the fre- 
quency is raised, but instead has a 
point just above the cut-off frequency 
at which the attenuation is extremely 
high, and then has somewhat 
attenuation as the frequency is raised 
still further In some applications, 
this “leak-through” of the extremely 
high frequencies could be very un- 
desirable. In this case, however, there 
should be no difficulties, because of the 
involved. With an m™- 
derived filter cutting off at 3000 cycles, 
the all but the highest- 
fidelity loudspeakers will have dropped 
off attenuation of the filter 
starts to deteriorate at the high fre- 
quencies. 

The final filter circuit is shown in 
Fig. 1, as it appears in a conventional 
receiver, complete with the 82,000 ohm 
terminating resistance at the input 
and output of the filter. The load or 
output termination is shown in the 
diagram at the grid of the output 
The source impedance is fur- 
nished by the plate resistance of the 
6SQ7, the 100,000 ohm load resistance 
of the 6SQ7, and the 33,000 ohms in 
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make up an effective 82,000-ohm 
source impedance 
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below the speech range were attenu- 
ated in three different ways 3 ; eae na 
First, the coupling condenser at the a Agee , i 
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o 
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$7.40 down payment Balance $ 0 monthly for 6 month 

TELEVISION BAR GENERATOR 
! par nt it) e % 

MODEL 660-A 

$12.95 down payment Balance $5.00 monthly for 6 months 
es as down pa\men 

Ship C.O.D. for the down paymen 


Signature 


\ame 


@ Tubes used 68E6 . R :.. Oscil- 
lator nd 1 
Audio Osc: 


ar audio osc 
The Mode! 660-A comes 
complete with coaxial Cireuit. The « 
enble test lead end iam ly pure sine wave. @ Atter 


sator 
structions 


step ladder type of attenuator is used 


City Zone State 
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WHERE YOU 
FIND the FINEST 


THE ORIGINAL WILLIAMSON 
HR-15 AMPLIFIER KIT 


The famous, original Williamson HR-15.. . still 
acclaimed the leader... in kit form, with the 
original Partridge output “Transformer. Assemble 
this kit, and in 3 hours or less, enjoy the finest 
sound you ever heard. Operates from a tuner 
phono-preamp, crystal pick-up, or other signa 
source. Absolute gain is 70.8 db with 20 db of 
feedback. Frequency response: + .5 db, from 10 
to 100,000 cps. Output impedances to match all 
speakers from 1.7 to 109 ohms. Kit is complete 
with 5 tubes (1-5V4, 2-6SN7, and 2-5881 (or 807 
if requested), 2-Punched Chassis, 2-Resistor 
Mounting Strips, Sockets, Partridge WWFB Out- 
put Transformer, Assembly Instructions, and All 
Other Necessary Parts for Amplifier and Power 
Supply. $76.50 
WR-15 os above, bu! with Partridge cre Output 
Transformers (hermetically secled) 90.00 
PARTRIDGE OUTPUT TRANSFORMERS ovoilable 
seperately. WWFB $26.00 cre $40.00 


NOTE: HR-15 Kits may be had with British 
KT-66 Output tubes for $3.00 additional 


McINTOSH HI-Fi UNITS 


Model C104 
PHONO 
PREAMPLIFIER 
and 
EQUALIZER 


Provided with five inputs 

and selector switch, and accom 

modates FM-AM Tuner, crystal pickup, low level 
and high level magnetic pickups, low level micro 
phone, ond other signal sources. Phono section has 
three-position switch for selecting correct turnover, 
ond a versatile treble control to provide required 
roll-off, to match most record characteristics. Sepa- 
rate bass and treble, boost and attenuation con 
trols ore effective on al! input chonnels. A master 
power switch and volume contro! complete the at 
tractive 5-knob panel. Power is obtained from main 
amplifier. Supplied with tubes and power cable 


Less Cabinet (with knobs and panel) $4950 
In Mahogany Finish Cabinet $57.50 


30 Watt 
AMPLIFIER 
Model A-116 


Incorporates the 

famous patented 

Mcintosh output cir 

cuit for extremely high 

quality performance. Frequency 

response of 30 watts is * 5 db from 10 to 
50,000 cycles. Harmonic distortion is less thon 
5% at 30 wotts from 20 to 20,000 cycles. Inter 
modulation distortion, with peak below 60 watts, 
is less than 1%. Has two high impedance inputs 
for .25 and 2.5 volt signals, and four outputs 
4, 8, 16, and 600 ohms. Power supply is built in, 
with provision for furnishing power to Mcintosh 
ond other preamplifiers. Uses 68G6 output tubes 


$13950 


NOTE: Prices Net, F.0.B., N.Y.C. 
Subject to change without notice. 


Complete with Tubes 


RADIO COMPANY 
103 W, 43rd St, N.Y. 36, N.Y. * JU 2.1500 


the years preceding high fidelity in 
the home. The dial lights on each 
tuner served to indicate that the sys- 
tem is on. This made the pilot light 
on the equalizing preamp unnecessary, 
thus eliminating one more part on 
what had been the central control 
panel 

A volume control, with its switch, 
and a pilot light were mounted along- 
side the phono preamp equalizer con- 
trol, completing this part of the job. 

A new panel of quarter-inch ply- 
wood, painted to match the shelves of 
the bookcase, and cut out for the two 
tuner dials and their tuning and vol- 
ume control knobs, was mounted in 
front of the tuners. The former cen- 
tral control panel which had been re- 
duced to holding only the bass and 
treble controls was installed between 
the two tuners so that the symmetry 
was preserved. 

Another’ installation was made 
which also employed this automatic 
switching circuit. In this one it was 
found to be more convenient to mount 
just the double-pole,  single-throw 
switches on each of the input sources, 
a tape recorder, TV set, FM tuner, 
and a record player, and use only one 
volume control mounted between the 
bass and treble knobs. 

You will find, as the author has, 
that the time and effort expended 
on simplifying the operation of your 
home’ radio/phonograph installation 
will be amply repaid by the additional 
use of the equipment made by the 
family, thus giving you a better re- 
turn on your investment. —V)- 


[ - 
Transistor Curves 
| (Continued from page 67) 


known a.c. voltage to the “Vert. In- 
put” and “Hor. Input” terminals of 
the scope and adjusting the “Vert 
Gain” and “Hor. Gain” controls, re- 
spectively, for a given deflection 

As an example, an a.c. voltage hav- 
ing a peak-to-peak amplitude of, six 
volts could be applied to the “Hor 
Input” terminals of the and 
the “Hor. Gain” control adjusted for 
a deflection of 3 inches. The _ hori- 
zontal then becomes 2 
volts/inch 


If an a.c. voltage 


scope 


sensitivity 


having a peak-to- 
peak amplitude of 0.6 volt is applied 
to the “Vert. Input” terminals of the 
scope and the “Vert. Gain” control 
adjusted for a deflection of 3 inches, 
the vertical sensitivity is then 0.2 
volt/inch 

Once the “Hor. Gain” and “Vert. 
Gain” controls have been set in this 
manner, no changes should be made 
in their while a particular 
characteristic curve (or group of 
curves) is obtained 

The characteristic 
with the 
scribed may be 
actual collector 
and, when 
accurate for 


settings 


obtained 
controls preset as de- 
compared in terms of 
current and 
recorded, are 
many 


curves 


scope 


voltage, 
sufficiently 
types of engineer- 


po Al 
SCR-608, SCR-52 
Foreign, wholesale, an 
ult , Write for LARGE QUANT 
DISCOL NTS 


COMPLETE SET—80 CRYSTALS 


In above graduations 16 

Harmont INCLUDING 

45 ; Ke. Ba aang Only ae Ke $12. 50 

COMPLETE SeT—120 ‘CRYSTALS 

In above graduations from 370 K 

Harm c, PLUS 506 

gy oertete St 95 
200 KC. CRYSTAL fa. $2.25 
SOO KC. CRYSTAL ka 1.25 

1,000 KC. CRYSTAL ba 3.25 

All crystals sold 


MISCELLANEOUS BEST BUYS 


EE-6 FIELD PHONE In good work 
ka unit 


] 
$14.95 
6 V. WET CELL GATTERY. NT-6. Hea plastic 

case ; x2 K 1% ‘ $2.49 

ARC-4 TRANSCEIVER: Fx ‘ err 

Less tubes and dynamot oO $10.95 

12 24 V. DYNAMOTOR: | 
! ial 


ce cor Spe 


$7.50 
are a3 ene 


Me rs xcellent « nd $22.50 
RL-42 REVERSIBLE MOTOR & CLUTCH: | i 
good « Hitt A HOT t at i $2.95 
6 V. WET CELL BATTERY: In | 
COMPLETE 2-way SOUND POWERED - 
MUNICATION SET ‘ t 
COMPLETE. only wh yeathe $3 35 
All prices are net F.0.B. Los Angeles. 


All items subject te prior 
sale. 


J.). GLASS ELECTRONICS CO. 
1615 S. MAIN STREET 
LOS ANGELES 15, CALIF 


Say You Saw It In 


RADIO & TELEVISION 
NEWS 


DEGREE IN 27 MONTHS 


nplete wx gg <<~y% course, including Telev., 
‘ Bact . 


z re 
r unlimited opportunities ahead. Ap- 
for Korean vets Enter September, 
January, March, June. Write for cataiog. 


169 3 College Avenue. ANGOLA, INDIANA 
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ing measurements and calculations 
As an example, assuming the scope 
controls preset using the values given 
before, let us suppose that a curve 
having a peak amplitude of 1 inch 
a width of 3 inches is obtained 
peak vertical input voltage is 

volt. Since this represents the 
across a 100-ohm resistor (R:, 

2), the peak collector current is 

2 milliamperes. The peak collector 


voltage is 6 volts 


graph scale permits the col- 
current for any given collector 
to be determined in a similar 


Recording the Curves 


In many cases, the characteristic 
urve displayed on an _ oscilloscope 
screen is of little value unless a rec- 
ord is made of it. Two methods may 
be used 
A simple tracing of the curve may 
be made, using either plain or graph 
paper “ee ‘ 
A better technique however, is to } »s Ss 
photograph the scope pattern. If de- 
sired, the graph scale may be photo- ee LOW COST 
graphed also, so that the transistor! ; , . 
characteristic Curve appears superim- 


posed on a graph scale in the final eT 

yhotograph : S 5 5 
One technique that has been used - 

to accomplish this is to “de-focus” And Up 

the os illoscope beam so that the en- Retail Price 


tire CRT screen glows behind the 

graph scale. An exposure is made of 

this. The beam is then refocused and 

the desired pattern obtained. Another 

exposure, on the same film, is made 

of the final curve, thus superimposing 

the characteristic curve on the pre- For Inverting Pe. 0 Ake sas Specially Designed for 

viously photographed graph scale—.: operating A.C. Radios, Tape Recorders, Wire Recorders, 

deliberate double exposure! Record Changers, Television Sets, Amplifiers, Address 
A complete family of characteristic Systems, Radio Test Equipment and most small electrical 

curves may be obtained very easily by and electronic devices from D. C. Voltages in Vehicles, 


means of the “multiple exposure” Ships, Trains, Planes and in D. C. Districts. 
technique. Before taking the first 


photograph, a small piece of tape is Input A.C. Output Output [Wattage Consumer 
affixed to the CRT screen to serve as Type DC Volts 60 Cycles Int. Cont. Net Price 
Lk ) 110 volt 40 $5 $25.55 
of . 7 4 = _ Se neellimeed 
»-LIt ) : 


a “zero” point so that a series 
curves may be properly “lined up 
The first curve is then photo- >-RSD 
graphed, after being lined up with the >-RSD 
small piece of tape, using the vertical 110-RSD 
and horizontal centering controls : *12T-HSG 
LLOAT-RHI 


Base current is then adjusted to a 
new value and the new curve lined 
up properly, again using the vertical There is an ATR — most ony application, 

> . *® Available th leather carrying hondie 
and horizontal centering controls——the ° i ef $1.00 edditional cotlonst 
Gain” controls should not be touched, 
however Another exposure on the \ NEW MOoDts 
\/ NEW DESIONS 
\/ MEW LITERATURE 


same piece of film, is then made 
This process is repeated until the 
desired “family” of curves is obtained 
A typical “family”, photographed us- 
ing this technique, is shown in Fig. 5. 
These are collector current vs collec- 
tor voltage curves for a Raytheon type 
CK722 junction transistor at base cur- ” Battery Eliminators, DC-AC Inverters, Auto Radio Vibrators 


rents of 25, 50, 100, 150, and 200 micro- 

amperes, respectively (from bottom A Teevi kK C 

oe tan MERICAN SION & FLADIO TO. 
(Note For those photographers Quality Products Since 1931 

vho é » j -restec peating 

wh may be interested in repeating PP omg PAUL 1, MINNESOTA—U. S. A. 


this technique, the following informa- 
tion may be of value. A 2'4x3\% Speed 
Graphic camera was used, lens setting 
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BECOME AN 


| ELECTRICAL ENGINEER 


Bachelor of Science Degree 
in 36 months. 


Major in Electronics or Power. 
Now, prepare for a career in 
these rapidly expanding fields 
This school will prepare you to be- 
an engineer 
Previous 


come technician or serv- 


ice man military, academic 


or practical training may be evaluated 


for advanced credit 


Enter Both Radio and Television 


In 12 months you can attain the Radio- 
Technician’'s certific An added 6 
months course qualifies you for the 
Radio-TV Technician’s certificate and 
the Degree of “Associate in Applied 
Science.’ The Technician’s course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics 

Also offered: 12-month Radio-TV serv- 
ice course; 12-month Electronics or 
Electro Technician Courses; 6-month 
Electrical Service Course and 3-month 
refresher and general preparatory 


classes 


ite 


Terms Open Oct., Jan., April, Jul, 


Famous for its Concentric Curriculum 
Faculty of 50,000 
students enrolment 


former 
from 48 
Nor- 
Courses approved for 


specialists 
Annual 
states and 23 overseas countries 
profit. 50th 


Veterans. Residence 


year 


courses only 


MILWAUKEE 


SCHOOL OF ENGINEERING 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN-955. 1025 N. Milwaukee 
Milwaukee |, Wisconsin 


Rend O! 
describing 1 
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f4.5, shutter speed 1/25 second, “Super 
XX Pan-Chromatic” filmpack. Room 
lights were turned off while making 
the series of “quintuple” exposures.) 


Other Applications 


As mentioned previously, this tech- 
nique may be extended to obtain char- 
acteristic curves other than collector 
current vs collector voltage simply by 
rearranging the pulsating d.c. and 
steady d.c. supplies, and by changing 
the scope connections. 

There is still another possible appli- 
cation of the unit shown, however. It 
may used to obtain characteristic 
curves of germanium diodes with 
equal facility. In fact, the author ob- 
tained the characteristic curve of a 
type 1N34 crystal diode simply by 
“plugging” it into the transistor sock- 
that its cathode lead was 
nected in place of the 
collector lead, and so that the “plate” 
lead was connected in place of the 
emitter lead. The characteristic curve 
obtained is shown in Fig. 6 —3) 


be 


et so con- 


transistor’s 


Electronic Break-in 
(Continued from page 55) 


have 
which 


Since most 
terminals on 


receivers 

the back 
with the rf. and if. tube 
screen girds, V, can connected di- 
rectly across the terminals provided, 
of course, that the correct polarity is 
observed. This will parallel V 
an existing circuit, thus re- 
quiring no modification of such 
cuit. A drop of only about eleven 
volts appears across V, when it is 
conducting. Any stand 
this small drop in screen voltage with 
itivity. 


relay 
are in 
series 


be 


AaCTOSS 
control 
cir- 


receiver can 


no detectable loss of sen 
In a few 
complished by 


center 


receivers disabling is 
breaking the power- 
tap In se cases it 


supply 


Nowa kal 


will be necessary to bring out the r-f. 
and i.f. screen leads. This, however, 
is no disadvantage, because oscillator 
stability will be improved as the oscil- 
lator will operate continuously. 

For keying the transmitter or ex- 
citer, blocked-grid type keying is sug- 
gested. If this type of keying is 
already in use, the grid-blocking volt- 
age will be supplied by the trans- 
mitter or exciter. In this case the 
resistor R, may be omitted from the 
circuit, and the cathode of V, may be 
connected to the blocking bias to be 
keyed 

If blocked-grid keying is 
R, will be necessary. In this case, the 
of V, should be 
a buffer-amplifier grid 
precaution of using an r.f. choke 
prevent any r.f. from going astray 

Voice-controlled operation is equally 
effective on AM, FM, and single-side- 
band transmitters. When used with 
AM or FM transmitters, the receiving 
operator should turn off his a.v.c. and 
operate the receiver at reduced r-f. 
gain. This adjustment of the receiver 
eliminates of noise when the 
carrier being received turns off. In 
operation, adjust R, for the highest 
possible gain consistent with the 
avoidance of false triggering from 
background noise. 

If loudspeaker operation of the re- 
ceiver an excellent 
has appeared in the past on this sub- 
ject. Since the circuit referred to in 
the footnote produces a positive 
trol voltage, it will be necessary to 
transpose the audio inputs in 
to obtain the negative control voltage 
required by V The circuit 
to in the footnote may be 
at points “X” and “Y” 

The time spent in building and 
stalling this type of circuit will 
well repaid in the operating pleasure 
it will afford, not to mention the 
“lost” transmissions it will save, 
which were formerly lost due to un- 
heard QRM on the frequency 0 


not in use, 


connected to 
the 
to 


cathode 
observing 


blasts 


is desired, article 


cone 
order 


referred 


connected 


in- 


Under chassis view oi the voice-controlled break-in unit. No relays are required. 
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YOU CAN’T BEAT AIREX’S 
-- LOW, LOW PRICES! 


ONLY *169° GETS YOU THE 


$169°° 


FED. TAX INCL 
tn Blond—$10 Additional 


SENSATIONAL FEATURES FOUN 


TOPS IN 
INTERMEDIATE 
AREA TV 
RECEPTION 


Airex complete 21 inch 
Console Model... Just 
plug in and play . 


You'll enjoy the sensational 
clarity of picture quality and 
the lovely tone of this specially 
designed set. It gives you the 
ultimate in reception in Metro 
politan and Suburban areas 
The finest of parts are use d to 
assure you trouble free oper 
ation, 


D ONLY IN HIGH PRICE SETS 


Limiter ratio detector—FM Sound 
Separate high & low sync clippers 
Standard coil 4 circuit tuner 
Retrace Blanking Circuit 

32 watts audio output 


Automatic Gain Control 
Built-in antenna 

3 stage 6CB6 IF system 
Automatic frequenc oe 


® Beautiful Mahogany all wood cabinet 


= {1 INCH TABLE MODEL—S 


1 YEAR PICTURE TUBE WARRANTY. 3 


21 INCH TABLE MODEL—$159.95 FED. TAX INCL. 


139.95 FED. TAX INCL. 


Easily adaptable to 


MONTHS RMA GUAR. TUBES & PARTS 


SPECIALS—SAVE UP TO 70% 


RCA ACCORDION CONE SPEAKER 

7 inch. 21 oz. magnet, “MI 1382 
Removed from original equip 
AIR KING 6 TUBE SUPER-HET 
Receiver chassis. 5” speaker 
loop antenna and all tubes 
original cabinet 

IRISH MAGNETIC TAPE——-7" REEL 

Fresh stock. 1250 ft. reel 

UHF SLUGS—ALL CHANNELS 

For standard coll tuner. Send code initial of 
present strip 

Gi 3 SPEED AUTOMATIC CHANGER 
WEBSTER 3 SPEED—iatest mdi., 7.0. Cart 
Automatic stop 

GARRARD 3 SPEED Changer 

MAHOGANY WOOD BASES for above changers 
Gi — $3.89; Webster — $4.95; Garrard — 
FM.AM TUNER FOR 630 CHASSIS 

Fits into well. Complete with tubes & 
instructions 

AM TUNER FOR 630 CHASSIS 

Fits into well. Complete with tubes & 
instructions 

TUBES—-UP TO 70% OFF LIST 

All types receiving tubes 90 day guar 

Write for free list 

Eico £360 TV-FM SWEEP GENERATOR 
Fully wired. Less carrying case 


Complete with 
Removed from 


TV PICTURE 
TUBE SALE 


Standard Brands. Fact. New 
Guar. 1 full year 


$5.88 


$19.95 
$27.95 
$34.95 
$39.95 
$79.95 

$7.50 


TV Gold Plastic Masks 
$ 4.95 
S$ 7.95 
$14.95 


$11.95 
$1.99 


$7.95 


95 
31.88 
$37 95 


$5.50 


$29.95 


ae Cabinet Buy! 


SF nais, Cones SAQNS 


Cabinet cut 630 
$59 95 


$14.95 


FA-2 Chassis 


with mask, glass 


$34.50 ee a 


Complete 


& tube 


SEND FOR FREE NEW TV PARTS & HI-FI CATALOG 


“a 


AIREX RADIO CORP 
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TAKES TO PAY 


SHOWROOM: 171 nen | 


NO FEO 


& mer 
@ MAIL ORDER DEPT. 400 Lafayette St 


On 630 FA-2 Chassis 
And Cabinets 


3 MONTHS 
RMA 
GUAR. 

ON ALL 
PARTS 


FREE DELIVERY* 


0. & 


Tube 
Mounting 
Brackets 

$6.50 


New 1953 Co-Channel 


630 FA-2 


FM Armstrong sound system 
Here the 
cha ym the 


.» with genuine 


most powerft fringe area 
market toda the one 
and se 

Clear harp 


00 mil 
le 


exceptior 


CHECK THESE EXCLUSIVE FEATURES 


© 10 WATT push-pull audio output. Frequency 
range from 40 to :2.000 cycles © Standard 
Coil Cascode Tuner prevents radiation @ Re- 
trace Blanking Circuit allows you to raise the 
brightness without the annoying vertical re 
trace lines © Heavy duty front focus control 
Automatic gain control potentiometer allows you 
to adjust the threshold sensitivity as low as 4 
microvolts & still keep the full 4MC band width 
© improved sync amplifier © improved auto 
matic brightness control ©@ Set aligned for 21.9 
Mo. New Ham band will not interfere @ tm- 
proved fused high voltage power supply gives 
full 14.5 KV under toad. Will Pandle all pie- 
ture tubes up to 24 inch with full sweep © im- 
proved video amplifier has a gain of 40 © All 
moulded plastic condensers give tong tife & 
trouble-free operation © Easily adapted to new 
UHF stations in 2 minutes by just changing a 
strip in the tuner @ Extra heavy duty power 
transformer with large safety factor © 6CB6 
tubes in Video IF to give full gain © Extra fil- 
tering in power supply for hum & ripple-free 
operation © Phono Connection & switch on 
chassis allows you to play your phonograph or 
tuner through the built-in 10 watt hi-fidelity 
amplifier @ Extra heavy duty focus coll, which 
runs cool @ Full focus cosine yoke 


THE ONLY CHASSIS WITH 
PUSH-PULL AUDIO OUTPUT AT 


Lees Tube 
and ys kets 


Complete with 12° ROLA Hi-Fi Speaker 
Detailed Service Manual & Schematic—$! 
* Offer Limited to U. S$. Only 


Fed. Tax 
included 


OVER 100 BARGAIN-PRICED 
CABINETS FOR TY AND 
AUDIO INSTALLATIONS 

Send for FREE tolder and price list. Full 

line table modets, consoles, consolettes and TV 


Radio Phone combinations. Many styles, Mahog 
any, blonde, etc 


new FEATURES make 
PHOTOFACT 


more useful than ever 


for faster, more profitable servicing 


Alignment Frequencies 


right on photos adjacent to 
adjustment number—to speed 
up adjustment 


Voltages on Schematics 


to help speed voltage anol ysis 
for quick location of trouble 


Waveforms on Schematics 


reproduced right on the diagram 
~ at vital points for rapid anal ysis 
by ‘scope 


Series Filament Schematic 


for quick reference when receiver 
employs series or series-paralle! 
combination filament string 


Blank Pin or Locating Key 
shown on each tube in placement 
chart (top view) to aid in substi 
tuting and replacing tubes 
without chassis removol 


©@ Tube types on chassis top photo views 
®@ Tube failure check chart in TV Folders 
® Fuse location on tube placement chart 
@ TV Trouble-Shooting Aids Chart 

@ Tips on TV servicing in the field 

@ Color code on tronsformer lead 


NOW! GET THE PROOF FOR YOURSELF! 


We'll send you a Free Photofact 
Folder on any receiver covered 
in Sets No. 101 and following 


Learn for yourself—at our expense— how 
PHOTOFACT pays for itself by earning bigger 
profits for you! Select any Folder appearing 
in pHoToFACT Sets Nos. 101 and following, 
from the PF Index. (If you haven't a copy, 
see your distributor.) When you write for 
your Free Folder, be sure to state Photofact 
Set and Folder Number as shown in the 
Index (offer limited to Folders in sets subse- 
quent to No. 101). Get your Free Folder now. 
Examine, use, compare—see why PHOTOFACT 
belongs in your shop! 


HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 


HOWARD W. SAMS & CO., INC. 
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WATCH THOSE HEATER 
VOLTAGE MEASUREMENTS 


By JOHN K. FRIEBORN 


Avoid expensive meter burnouts by observing a few simple 


precautions when making voltage measurements in TV sets. 


ye you burn out a meter measuring 
the heater voltage of a _ 6.3-volt 
tube using the 10-volt a.c. range of 
the meter? You can, in certain tele- 
vision receivers, unless you take the 
proper precautions. Probably you 
don't actually find it necessary to 
measure the heater voltages of indi- 
vidual tubes very often, so when you 
do you may not be prepared for some 
of the surprises which can occur 

Most television receivers have par- 
allel heaters with one side of each 
heater grounded, so that the heater 
voltages can be measured with the 
common lead of the meter connected 
to the chassis, just as it usually is in 
measurements of d.c. voltages on 
plate, screen, etc. Even if, through 
unfamiliarity with the receiver or 
carelessness, you measure the voltage 
between the chassis and the grounded 
heater terminal, or the heater ground 
point turns out to be the transformer 
winding center-tap, it won't do any 
harm and you'll soon catch on. 

So where's the risk? It is in 


Fig. 1. Partial diagram of Motorola TS-236. 


measuring between the chassis and 
one side of a heater which has a high 
d.c. voltage with respect to ground. 
Well, you say, of you know 
better than to measure the heater 
voltage of a power supply rectifier or 
damper tube that way; is that all? 
It isn’t. 

Probably you have noticed that 
many television receivers of the past 
couple of years have the cathodes of 
one or more tubes, other than recti- 
fiers and dampers, positive with re- 
spect to the chassis a hundred volts 
or more. Many of these receivers have 
the heaters of the same tubes at 
about the same d.c. potential. Two 
typical examples are Motorola Chas- 
sis TS-236 and Crosley Chassis 356-1, 
partial schematics of which are shown 
in Figs. 1 and 2, respectively. Other 
manufacturers who have used similar 
arrangements are: Bendix, Hoffman, 
Magnavox, RCA Victor, and Raytheon. 
The tubes involved are: the audio 
output (most often), the sound if 
(sometimes), and other tubes such as 


course 


Fig. 3. Partial schematic, Sylvania 1-502-1. 
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Crosley’s 356-1, partial schematic. 
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12,080 HOURS OF en a TO BRING YOU THE 


ne PFec 1S @ OSCILLOSCOPE 


(IN KIT AND WIRED FORM) 
THE OSCILLOSCOPE YOU'VE BEEN SEEKING... NO OTHER OS 


PE AT ANY PRICE— 
HIGH OR LOW — WITH THESE DESIRABLE FEATURES — AND 


WIRED FORM: 


—_———..., 
ee 


MODEL 630 MODEL 635 
TY AND MARKER GENERATOR. For the first time 


. UNIVERSAL AF SINE, SQUARE AND PULSE GENERATOR 
ty a — pdreeette rg tat bee For accurate testing audio and video circuits 1% Ceram 
apy ewrey: Fey bay pee te on - precision resistors. Wien Bridge. variable 7 and cathode 

anette Oe a . follower output minimum overshoot and roundot through 
ed i meee semanee = 4 ee ape Eye 100.000 cycles sine waves through 200 KC Mode! 635% 
attenuator a mo al n 
f a AF Standby Wien Bridge Af Model 635W $52.50 Factory wired) $33.50 
Drum Diais. Coax outputs. Separately tuned 
4 Vernier tuning: Separate RF Shielded ® 
ed panel Model 630K 


$32 9 (pre assemble ead 
39 Feckory ened) DBRS 


PRECISE MODEL 300 


VERTICAL —Vertical-flat (3db) DC through 5 megacycles with sensitivity af 
greater than 10 millivolts push pull (3.94 Millivolts ‘cm) 
ance, Push-pull pet immediately converted to single-ended normal or 
reverse phase by shorting bar at inputs 1 and 2: Frequency 
vertical stepping attenuator selects AC or DC inputs. Push pul! OC amp! 
fiers from input through output. internal electronic mixing through inputs 
1 and 2: five-way binding posts 
POSITIONING Bridge type positioning or 
not vary tube characteristics MODEL 468 
a Frequency compensated stepping attenuator ront PRECISE AGAIN LEADS THE FIELD with its 

fier Push rT i , - 
HY A ush- pull Horizontal out Priced Resistance Decade Box ideal for specialized service 
LANKING-Internal (return trace blanked). external (retw -. work Compact in size for Bench Drawers and Too! Boxes 
blanked). 60 cyct r t | ‘ . - o oe oe OS . 
MODEL 909 a od), L. ye @ of 120 cycle Blanking through Blanking amp! Q Engineered with the customary Precise Accuracy and 
; ’ — - SYN INIZATIONfxternal, internal Positive, internal Negative enendabilit 
TUBE VOLTMETER 1 U Internal 60 cycle or Internal 120 cycte synchronizatior Vepencaditity 
Coax DC connector, FM zer ner purr FEP RAT 5 Separate Switches, 11 Positions on Each. plus of minus 
: Sw RATE —Driven of non-driven linear sweeps from | cycle a0 KC 
rowit. Rugged oversize 4 ‘ , better than | for Extreme Accurecy. Readings from 10 
8 ve ranges (1-10 cycles uses external ( rcuit), Trigger potentiomete 
MAGNIFIER Elect OHM to 1,111,110 OHM in 5 Decades Deeply etched Alum 
y ectronic magnifier and magnifier positioner allows any num Panel Rugged Construction. Complete with 
part of a signal to be magnified up to ten times (equivalent to ? , } -aPy it haocteetion tm Y 
horizontal deflection recise Simpiihed Construction Manua 
( AL mye vem Internal square wave calibrator and potentiometer aban hit 


ope at a VITVM on Peak to Peak measurements _ 
or 6 
CALIBRATION SCREEN—4a fluminated scat 5S ao — 4ORwW factory wired $a 
— - ~ = a ; nid les kit only $18.9 


Constant Resist 


ompensated 


vertical and horizontal does 


New Low 


famous 
form 


turned on of off filtered screen 478% CAPACITY DECADE BOX (Not 
OUTPUTS ON FRONT PANEL —Pius Gate output. Sawtooth output 6 676W—-CAPACITY DECADE BOX (Not tiles . 
phasing output 60 cycle unphased output Calibration output factory wired $24.95 
FOCUSING Astigmatism, focus and intensity contro! 
CRT NEW 7° Tube, normally supplied is medium persistency type TVPI 
~*~ or JJPL may also be used (oscilloscope green trac high persistency types 
7 available at additional cost 
- MODEL 999 DIRECT — Deflection plates available from rear of cabinet 
HIGH VOLTAGE PROBE Desig gned tor high voltage measure INTENSITY MODULATION —-Z modulation through modulation amp! ihe 
ments with spec iol emphasis or Satety Operational Sim GENERAL -Low toss components, Over designed fused power supply for 
plicity and Ru 5 Consivest tie usive Features MUL additional curcuitry Deeply etched aluminum pane! New parts from origina 
TIPLE INSULATION ME ( HANIC ALLY SHOCKPROOF manutacturers—(NO SURPLUS) ; Stee! cabinet. 11° « 14° « 17". complete 
( oe 2 greg « yanection Odds are bellior with instruction book and al! components. Accessories Mode! 9127T( MM 
of billions that no breakdown wil! occur $6 98 Demodulator Probe and Mode! 960 Capacity Attenuator Probe available at 
SNTERCHANGEABLE ‘RESISTORS Wired Onty ° extra cost please see specefications on following pages 
ere are Many additional teatures and circuits in kit form 


which may be 
Ided to the Mode! 300 


oma 
300 d $199.50 


ad Please write us for des 
HH 


= —_— 
a + ee LD 
MODEL 610 
MODEL 907 MODEL 912 RF SIGNAL GENERATOR The lowest priced signal generator 
. . . RF PROBE LOWEST PRI tory wired Probe on the industry v the held offering Same RF head as Mode! 630. 110 MC 
FUGE VOLTMETER. Another PRECISE ally calibrated at 75 Mm uracy, impedance and shu fundamentals 330 MC on harmonics. 60 and 400 cycle 
Horizonte . capacity Wired Or AF. Cathode-follower output, Ext Mod ; Speech Amp 
eu 
Individually tuned coils Mode! 610% 
na really DELL , MODEL 964 APACITY ATTENU ATOR PROBE Reduces input ( aad , a 
Gita d cnoutite to 1. Adjustable for any — oe a. ae 
$57.98 ' e & highest quality aaa @ $39.95 (wired 
« ed Or 


SEND FOR COMPLETE CATALOG EE: VEE 

Send 20% deposit with order, bal- 

ance C.0.D., or, check of money 3211-1 3 Washington Street 
order in edvence Jamaica Plain 30, Mass. 
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TV Receiver Sensitivity WANT THE BEST 


Measurements made 


Simple with IN CAPACITORS? 
new “SonsiMeter’” 


Portable 


a “must” in fringe arees 


Type UMP 


arn ee @® Many. many notable advances in 
‘ the art of capacitor design and manu- 
— ———_ facture have been made by the ILLINOIS 
CONDENSER COMPANY. As an example 
ILLINOIS CONDENSER COMPANY has 
recently been awarded a patent on their 
unique and exclusive molded capacitor 
construction as featured in the UMP 
types 
For almost two decades, ILLINOIS 
CONDENSER COMP } been build- 
ing quality capacito anc gwular users 
* Takes the guesswork out of include most al rest _ane 
facturers of an ac et reir 
WV service names literally comp . » **hblue book” 
%# Checks receiver from antenna of electroni« 
terminals to picture tube To meet the eve ncreasing demand 


for ILLINOIS electro i« capacitors, 
"Pat. Applied For %K Microvolt scale is divided ILLINOIS CONDENSI R COMPANY has 
into 3 sections os o guide built new plants and greatly increased 
Approved by for the servicemen production. Why don't you, too, discover 
leading television why ILLINOIS 
manvtacturers! 


capacitors are “first 
Sensitivity testing is accepted choice” of so many! 

by servicemen os the best Write for Catalog! 
Consult your Job- method of determining the 
ber or write for cause of bad pictures 
further information 


616 NORTH THROOP STREET + CHICAGO 272, ILL 


Service |NSTRUMENTS COMPANY ILLINOIS CONDENSER CO. 


. +» Amazed by new purity of sound... 
clarity... clean definition!” 


says noted Record Reviewer 


NOW ONLY 


? 3750 


| 
WITH FINEST 
DIAMOND STYLUS. 


SERIES 215 


HICH COMPLIANCE | 


| 2 a tah 
Diamond Cartridge 


First to achieve near-perfect lateral compliance — free- 
dom of stylus to yield to rapid deflections of sensitive 
microgroove recordings — the amazing new Fairchild 
Series 215 provides all these exciting improvements: 


* New shades of tone color from fine recordings! ® New clear timbre in 
high volume piano chords! ® Rich low-frequency tones never previously 
heard! ® Needle talk, record hiss, base concentration caused by arm reso- 
nance—reduced to a new low low! ® Stylus wear vastly reduced, record 
quality preserved! ® And above all — TRACKING DISTORTION ELIMINATED! 


FSS SSS aeee seer rsassertmnaeTe7 


ORDER FROM YOUR 4 a as oe ( —— ny 
Sth Ave. @ oth St, litestone, np Ete Be 
AUDIO DEALER Please mail folder “Hi-Fi Facts” to: 
. ad Vame 
Mail Coupon for “eee 
FREE“HI-Fl Facts” ft ae 
folder == 


irrTrreririrrirtttrtrtftsfttftiltiltititttTtte. 


a.g.c. keyers (in a few cases). Some 
Sylvania models, such as Chassis 
1-502-1, have the heaters of about 
half of the tubes more than a hundred 
volts negative with respect to the 
chassis. (See Fig. 3.) 

Measuring between the chassis and 
either side of the heater in the cases 
mentioned will put the high dc. 
voltage across a meter which is set 
for a low a.c. voltage. Some meters 
would not be harmed; would yours? 

One way to avoid the risk is to 
make all heater voltage measure- 
ments in unfamiliar receivers between 
the heater terminals on the tube sock- 
ets. That does not apply to series 
heater arrangements; they present a 
different type of danger, as you prob- 
ably know. An open heater of a series 
string has almost the entire a.c. line 
voltage between its terminals when 
the circuit is completed by a high- 
resistance voltmeter y- 


RECEIVER AS MODULATOR 
By George R. Anglado 


BROADCAST receiver can be used for 

modulating a flea-power transmitter 
when a modulator is unavailable. The 
diagram shows how the output stages of 
a broadcast set are used for this purpose. 
Our receiver had a phono jack which 
served for connecting the microphone. 
The s.p.d.t. switch shown in the diagr 
is part of the “radio-phono” switch in 
some models, while others do not have 
it and require the radio to be tuned to a 
quiet channel for using the phonograph. 
If the switch is added, the leads and 
switch should be shielded and the switch 
mounted as close as possible to the first 
a.f. tube. 

Although a carbon microphone may 

used, with a suitable battery and trans- 

er as in the inset diagram, ervystal 
mikes have been used successfully in the 
phono input. 

A heavy-duty universal plate-to-voice- 
coil transformer is used to couple the 
audio to the transmitter. Its secondary 
is connected across the secondary of the 
receiver output transformer, and its pri- 
mary is connected in series with the 
transmitter “B-plus.”. The taps are 
chosen on both windings to match the 
output impedance of the receiver and 
the estimated plate impedance of the 
transmitter final tube. An approximate 
match is good enough. The reason for 
the s.p.d.t. switch is obvious. The power 
of this “modulator” depends, of course, 
on the power output of the receiver audio 
section. W 


Using a b.c. set to modulate transmitter. 


SPOT 
RECEIVER (SEE TEXT) 
ST ar 


TaP FOR 


7 OuT- 
————— 


spoT ait 
(SEE TEXT) 
2ND OUTPUT Fro B+ wv 
nS. 


TRANS (SEE 
ul Text) ANS 
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SO MUCH VALUE... 
.-- AT SO LITTLE COST 


= Ne 
Mis, 


Attractively styled to blend with any 
interior decor, the Klipsch Rebel IV 


Direct Radiation of Highs 


REBEL iV by Cabinart comes in Limed Oak, 
© hage cutee perenne we ene Honey Walnut, French Mahogany 


mum orea achieved through principle of 
“backloading™, which increases path length 


and provides better reproduction of lows 
®@ Direct radiation of high frequencies cuts y 


out “Masking”. 


and Black Lacquer. 


$69.00 Net for 12” model 


—" CABINART $87.00 Net for 15” model 


TWEETER. 


woorm ‘popularly priced !”’ 
Ieee 12” Build your own Klipsch and sove 


money—identical in acoustic 


——— 


design to assembled units ond 
AVAILABLE AS KITS IN easily put together with a mini- 
@ Two-way system performance. So flexible ‘ , 
in design so as to provide you wide lotitude mum of tools. 
Sees, See ae Cee BIRCH, UNFINISHED $36.00 Net for 12” model 


Removable pone! cllows for a variety of 


speoker combinotions. For example, in the | 2 $ N - 
et for 15 del 
Klipsch you con install @ single 12°’, two 12 42.00 ° mo 


speckers or oO tweeter-woofer combination SEE IT AND HEAR IT AT YOUR LOCAL PARTS DISTRIBUTOR. 
WRITE RN®@ FOR COMPLETE TECHNICAL DATA. 


MANUFACTURED BY 


G & H WOOD PRODUCTS CO. 
75 NORTH. llth STREET, BROOKLYN 11, N.Y. 


Pioneers in radio furniture for high fidelity equipment 


by Cabinart 


September, 1953 


LET THESE 


Professional 


SERVICE METHODS 
Boost Your 
Earning Power! 


Ghirardi's 
new 1-vol. training 
course helps you 
handle jobs 
more efficiently — 
in less time! 


SERVICE HINTS 
ON ZENITH TV SETS 


27F20, 28F20, 28F21, 28F22. 28F23. 28F25. & 
29G20 


Insufficient width. 

This condition is most prevalent 
in low line voltage areas and may 
be particularly noticed on 12-inch 
picture tubes. 

To increase the width, connect a 
047 ufd., 600 volt condenser across 
the terminals of the width control. 
A higher capacity unit (up to .1 
ufd.) may be required on some re- 


the adjustment screw and blow out 
the excessive shavings (with an 
air gun, etc.). Crimp the two ears 
on the Tinnerman clip so that it 
will hold the slug shaft securely. 
Re-insert the slug, and adjust for 
proper tuning. 


Brightness control has little or no effect. 

This may occur when the 6200 
ohm, second video amplifier plate 
load resistor, Rw, increases in re- 


celvers. sistance. If this has occurred, re- 
P place this resistor with the prop- 
This clenition is usually caused oF Nagee wat. 

S con oO Ss Sué 4 ause ’ : 
i ye ane ta blocking Bene When replacing this resistor, 
: aan » mount it approximately one-inch 
transformer (7). Also check con- from the 3000 ohm wire-wound 
denser, Cn, the .047 w#fd. unit in resistor (Rw, connected to the 


AND REPAIR the plate circuit of the blocking horizontal deflection coils) in or- 
oscillator. See diagram below. Re- der to obtain better heat dissi- 


820 place with a similar type of con- pation 
. * pages, denser if defective. Also check the 6AU6 sync ampli 
417 illustrations, only $6.75 fier plate bypass condenser, Cea. 
For the beginner, this NEW Ghirardi book is a complete, up-to- This condenser should be 220 uz#fd., 
600 volts. 


COMPLETELY NEW! 


Radio and TV Receiver 


Poor vertical linearity. 
This condition may or may not be 
accompanied by foldover. If the 


the-minute training Course in servicing by modern professional 
methods. For experienced servicemen, it is a quick way tw brush 
up on specific types of work, to develop improved troubleshoot 


vertical size control, Re, is con- 
ing techniques or to tind fast answers to puzzling problems ’ , - . 
Components, their troubles, their replacement and even their nected to the 340 volt “B 5 line Sound from speaker affects picture. 
repair are fully analyzed. Modern testing methods including both This condition is usually caused 


tatic”” and “dynamic” tests using signal tracing and injection 1/2 GSN7GT by a microphonic 6AC7 reactance 
techniques are carefully explained. You learn how w set up a VERT BLO ce) - 


ethcient service procedure and to interpret data fast and accurately ; 3 tube. It may also be caused by a 
Four big chapters show how co handle TV, FM and AM alig defective 6J6 r.f. oscillator tube. 
ment jobs in less cime and with a minimum of equipment. Doze . . 
of unique new ‘step-by-step’ charts Check by replacing these tubes. 
explain complicated servicing details 
almost at a glance 2 f oa 
Mes : Horizontal instability. 
INTEGRATING Ria This may be caused by the fol- 


THE HOW-T0-DO-IT wsTeonar 
7 lowing: 
GUIDE TO M-o-d-e-r-n SMEG B 


1. Drift in the .015 afd. condens- 


VERT 
SERVICE METHODS! HOLO —- er, Cys, connected between pin 


LICENSE EXAMS 5 of the 6AC7 reactance tube 

bleshootng procedure and servic- tet ” ‘ ; ste 7. 
ing operations explained so clearly Won't "Stump and inductance, L,, 
r so understandably! Dozens of Youl If defective, replace this unit 
Ths ie the idea! (as in early production receivers), with a Sprague .015 ufd. con- 
book help you remove it from this line and con- denser, Zenith part #22-1850. 


pass servicing licens- : ’ as ” 
ing examinations now nect it to the 470 volt “B+” line Change in the value of the 
56,000 ohm, 1% watt resistor, 


— in many through a 47,000 ohm, 1% watt re- 
aces. wn . . 
os Gementien Gib. sistor. The junction of the size R», between pin 6 of the 6AC7 
wrtable hlament ardi book: w 4 ‘ . ~ : wy é 
dle ac/de and transformerless widely "esed for control and the 47,000 ohm re- reactance tube and ground. 
upply heaters professsonally sistor should be bypassed to Change in the value of the 
» remedy fading and propa — ay . . 
corny oes es ground through a 10 #fd., 475 volt 
electrolytic condenser. See dia- 
» really practical service pro . 4 . ow 


Been S sagwaer ch Asad ye ~ gram for original circuit. ho: eee a 
—— wR SOCK 


where else will you find trou- 


» c ‘cps’ are equally helptul 
You learn to analyze many tele- 


on troubles wethest laborious 


n what to do about those 


troubles and many 


¢ explained so clearly you can't boosting | R90 => 2 
to understand them! Use cou- 


SYNC 
Foldover and distortion at top of picture. a 
When this condition occurs, check 


10-DAY the 20 uzfd. electrolytic condenser Suave 
MAIL ORDER! EXAMINATION (Ce) through which the primary : 


Dept. RN-93, RINEHART BOOKS, INC., of the vertical output transformer 
Technical Division, : ae : 

232 Madison Avenue, New York 16, N. Y. returns to ground. 
Send G hirardi’s Radio & TV Receiver TROUBLI 
SHOOTIN AND REPAIR for 10-day examina 
tion. If am is what I want, | will then promptly 
remit $6.75 plus a tew cents postage or return book 

to you postpaid 


today examination 


LP ACC AP 


Oscillator frequency shifts. 
This may be caused by fine shav- 
ings which break loose from the 
oscillator adjustment screw, and 
lodge in a channel strip of the 
tuner. These shavings cause a 
change in the strip adjustment 
condenser when the turret is 
switched from channel to channel. 
| To correct this condition, remove 


Name 


Zone, State 


3300 ohm, % watt resistor, Rx, 
between pin 1 of the 6AL5 
phase detector tube and pin 5 
of the power socket. 


Employers’ Name & Addreas 
OUTSIDE U.S.A.—Price $7.25, par party 
Same 10-day return privilege with money refunded. 
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‘ 
Address 1 
- 


a 
>] 
; 
os 
SS ? nw ++ 
+ on oa 
+ 
Mi 
Ci 
A; ' 
= 
; 
| 
i ‘ 
c' 
J 
’ 
c! 
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a 
——_ 
REGENCY UHF 
CONVERTER 


nVWe 


S 46 
Bogen UHF tal 
Converfer. .$31.24! . 
? 
WELLER SOLDERING GUNS 
Br 6 New Mods fi Ww . 


if 


d 


RESISTOR KITS 


300 OHM TWIN LEAD 


$11.20. 


se 9 esqret BO ra fe: VPEP 
: “rry 9 | 688i rm L 
'y GLa " 44 
; uA Vu" ; 4d , 
> «i ' C. 
re 3m 
} A + ; 
nese 
; ‘ 
; 2 
zien # eT 
RADAR : : 
TYPE TV a ra 
ANTENNA : : aa 
bare TV Antennas = 
‘ FD 
HF-VHE RECEIVES ALL CHANNELS . 
ANTENNA BOW 


PSs 


REFLECTOR 


t k HF A enna 


‘ ; 7 ve. ween, es 
>. Convert vs, +¥° 
FILTER ' 
CONDENSEI S$ oe : 
' ; Mod 
, ’ ’ * , , 
‘ 4 ' i? 
on Ke : 
TUBE /} | 
A KITS ’ ev 
VTIYVM 
PRECISE | er, complete 
f rel .)) 
mM pe u wat 
- é ' ° $3 
44 see. | $ 95 
- $44 e.  < MEY 94 
s) / men a 25 98 Complete! wired 3199.50 
’ dias 
— — . ihe _ 
: s' 4 a tit 
5] + ¢ ~ 
D a | O05 ¥ re) ; ’ 7 ’ x 7% 
eee 


Change in the value of the 


4. 
6800 ohm, % watt resistor, Rw, 
THE between pin 1 of the phase de- 
e * tector tube and ground. See 
l diagram (page 138). 


23G22, 23G23. 23G24, 24G22, 24G23, 24G24, 
WRENCH 24G25, & 24G26 


To improve fringe-area reception. 


WITH THE Considerable improvement in re- 
SCREWDRIVER ACTION / ducing snow in fringe areas can 
be made by the following modifi- 
cations in the r.f. amplifier stage: 
1. Replace the 6BJ6 tube with a 
6AK5. (No socket changes are 
necessary.) 

2. Replace the 10,000 ohm screen 
resistor, R,, with a 27,000 ohm, 

% watt unit. See diagram. 


ci 


cisih 

470pptal 

3. Parallel a 2.5 gssfd. ceramic 
condenser (Zenith part #22- 
1891) with the plate tuning 
condenser, C 

4. Tune in a weak signal, and ad- 
just the plate condenser, C 
for the best picture with the 
least snow 


Overheating of the 25Z6 rectifier tube. 
When this condition occurs, check 
the 50 uzafd., 500 volt ceramic con- 
denser, Cy, in the plate circuit of 
the 12AT7 intercarrier sound 
amplifier 

The Zenith replacement for this 
condenser is part #22-1761, which 
should have a green durez coat- 
ing. Condensers with a brown 
durez coating should not Se used 
in this circuit 


Instability in the sound channel. 
If the sound channel breaks into 
120 STYLES and SIZES oscillation when adjusted, do the 
following 
1. Replace the sound take-off coil, 
L», at pin 1 (the plate) of the 
or 12AU7 video amplifier, with a 
Zenith S-16854 assembly. 
@ ASSEMBLY WORK 2. Replace the 10 sasfd. condenser, 
» grid circuit (pin 2) 
@ REPAIR WORK Cs, in the grid circuit (pin 


of the 12ATT7 intercarrier sound 


@ RADIO amplifier with a .01 g#fd., 500- 
@ TELEVISION volt condenser 

3. Add a 470 ohm, ‘'s watt re- 
@ INDUSTRIAL 


sistor between the black lead 


@ AIRCRAFT and the chassis. 


Horizontal instability. 

This condition may be caused by 

one of the following 

1. An open or leaky 100 spsfd 
condenser, Cy, at the cathode 


STEVENS WALDEN, Inc. of the GALS" phase detector 
WORCESTER 4. MASS. tube. When this condenser is 
defective, a positive voltage 


appears at the plate (pin 7) of 
the phase detector, instead of 
the normal negative 8 volts. 
Loose rivets on the “Phone- 
vision” connector plug. Solder 
the shorting bars to the rivets 
to correct this. 

A shorted 470 usufd. condenser, 
Cw, at the plate (pin 5) of the 
6SN7 horizontal control tube. 
Overheated 56,000 ohm _ re- 
sistors (R;,) in the a.f.c. return 
(from the horizontal output 
transformer connection 1, to 
“Phonevision” socket) These 
resistors are normally ‘2 watt; 
however, use 1 watt resistors 
as replacements 

If the receiver cannot be ad- 
justed to snap into horizontal 
sync when switching from 


}A.G.C. LINE 
22 
csé\} 
i 


c33\ 
qT 


ov AGC, AMP 


— .0O! 
c57 


vi0EO ame =. VIS 


HORIZ. OSC, 


channel to channel, replace the 
.001 zfd. condenser, Cs, in the 
a.g.c. circuit with a .047 zfd., 
500 volt ceramic unit. See 
diagram 


22H20, 23H22Z, 24H20, & 24H21 


Poor vertical sync in weak signal areas. 

The vertical sync may be im- 
proved by lowering the value of 
resistor, Rw, in the grid circuit of 


6B8N6 fT 
SYNC. CLIP|7 : 2v. 


— 047 
c39 


the syne clipper (6BN6) from its 
normal 1 megohm value. Values 
as low as 10,000 ohms may be 
used. Too great a reduction of 
this resistance may introduce hor- 
izontal distortion into the picture 
on some signals. 


W ashed-out picture. 

If this condition persists after all 
normal adjustments have been 
made, the cause may be low de- 
tector output due to a defective 
germanium crystal. Test the crys- 
tal with an ohmmeter for front- 
to-back resistance ratio (with the 
crystal disconnected). The resist- 
ance in one direction should be 
lower than 400 ohms, and at least 
25 times this value, or 10,000 
ohms, in the other direction. Any 
ratio less than 1:25 indicates a 
below-standard crystal. 
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START ON THE ROAD TO SUCCESS 
Study the RCA 
TV Servicing Course 
in your spare time 


Ake you satisriep with the position you now hold? Do you feel If you are looking for a REAL opportunity ... If you want to 
you're worth more money? Are you pleased with yourself, your Grow with a GRoOwING INDusTRY ... If you want to grasp the 
work, your associates and your tuture? What does the next success that should be yours, then we say to you, study TV Servicing. 


1 > ve if > , ; 
year hold for you . . . and the year after that Everyone knows that Television is the fastest growing industry 


Are you content merely to plod along through the best years of today. Opportunities are going begging for men who have the 
your life .. . or do you want to get into more pleasant work... training and ability to grasp them. Now is the time to start on the 
hold a well-paid job... perhaps establish your own bus'ness? road to success in TV Servicing. 

= Study at Home in your spare time 
The RCA Institutes Home Study Course in TV Servicing is easy 
to learn. You progress rapidly, step by step, as you learn the 
procedure of servicing and trouble-shooting TV receivers and in- 
stalling TV antennas. Hundreds of pictures and diagrams help you 
understand the how-it-works information and the how-to-do-it 
techniques 


A Service of Radio Corporation ot America 


The RCA Institutes TV Servicing course was written and planned 
by instructors with years of specialized experience in training men. 
You get up-to-the-minute information, too, because you study 
right at the source of the latest developments in Television. Your 
lessons are carefully examined and accurately graded by competent 
teachers who are interested in helping YOU to succeed 

RCA Institutes is licensed by the University of the State of 
New York an afhliate member of the American Society for 


Engineering Education .. . approved by leading Radio-Television 
Service Organizations. 


It costs so little to gain so much 
RCA Institutes makes it easy for you to take advantage of the 
big opportunities in TV Servicing. The cost of the TV Servicing 
Home Study Course has been cut to a minimum, You pay for the 
course On a pay-as-you-learn unit lesson basis. No other home 


study course in TV Servicing offers so much for so little cost to you, 


SEND FOR FREE BOOKLET | \iail the coupon 
today. Get complete information on the RCA INSTITUTES 


Home Study Course in Television Servicing. Booklet giv 


you a general outline of the course by units. See how this 
practical home study course trains you quickly, easily 


Mail coupon in envelope or paste on postal card 


RCA INSTITUTES, INC., Home Study Dept. 
350 West Fourth Street, New York 14, \. ¥ 


W tot t on my part, plea send OF of om i x INSTITUTES 
Home Study Cour 


Name 


RCA INSTITUTES, INC. (pease prin 


Address 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. City 


19K20. 19K22, 19K23. & 21K20 


Ringing or white stripes in picture. 
r r Au GN | NG RON T | DS This condition can usually be cor- 
rected by re-adjusting the hori- 
| zontal drive control, or by replac- 
ing the 6CD6 horizontal output 
tube. 
In some cases it may be neces- 
sary to dress the peaking coil in 
the second video amplifier plate 
circuit, Ln, and the contrast and 
picture control leads as far from 
the sweep transformer cage as 
possible. 
Also, insert a parallel network 
consisting of a 1000 ohm, % watt 
resistor, a .0047 ufd., 400 volt con- 
denser, and a peaking coil (Zenith 
At last the service man gets a break! Most part No. S-17911) in series with 
laboratory instruments are priced so high the red-white lead of the sweep 
that anyone without a big company backing transformer 
him can only dream of them. 
Here are the essential Not so New London's Model 130! Combining Airplane flutter. 
Seations: laboratory precision with practical design, the tapid changes in signal level may 
specifications: 130 is priced so you can afford it. be caused by signal fading due to 
Frequency Range... 450 to 900 me Moreover, the 130 is easy to use. Frequency 6CB6 l25v 
(Single Range) is in a single range. A minimum of controls : 
Sweep Width ...0 to at least 30 me are provided. And the return sweep is blanked, 
over entire band thus providing a zero level baseline. a 
Output Voltages... 0.01 to 1.0 volts T 


into a 75 ohm load jor fur the & details 


A balun is available for to 1cé yourot Ler 
300 ohm balanced load = ‘ 


$265 New London /instrument 


ept. C 


f.o.b. New London, Connecticut NEW LONDON, CONNECTICUT ss toake d aes 


ADCO JOF SAYS 


PRIMARY 
T2 


+ Here are just 2 airplane reflections. To improve 
of our 10,000 Bargains the a.g.c. action of the receiver to 
MONEY — eliminate this flutter, replace the 
SAVE AZT uwfd. condenser, Cy (see dia- 
ORDER BY MAIL! gram), with a .047 wfd., 600-volt 
molded unit. In addition, make 
j | the change noted below under 
SELENIUM RECTIFIERS ' 4 “Horizontal pul:.” 

350 ma. * : a 

500 ae a | > Picture flicker. 
Additional 10% discount on lots of 12 assorted *) j Phis —7 be caused by fluctua- 
tions in line voltage, and may be 
PHILCO FLYBACK NO. 32 - 8509 corrected by increasing the second 
Reg. price $11.10. OUR SPECIAL PRICE $3.75 video plate decoupling electrolytic 


ts? 


PHONO-XTAL ; OED Aa oO 


Most popular of al! crystal cartridge replace 


ments. 3¥. output “y - 
$1.95 cach in tots of 3 ; # 


TV TUBE ‘. 
SOCKETS TV LINE pt ny ‘ 
with leads CORDS 29¢c . ny 

45c 


Premax Mobile Mountings with- 
6"x9" or 7” PM auto TV PICTURE 


type replacement TUBE BRITENER stand stress and shock under all 
on.0e $1.30 ea. conditions. A complete line with 
- collet-type lock which fits any '4” 

Vertical tput t 8- 10” od . . : 
former—3. wire, wal | TRANSFORMER rod or, by removing it. the mounting 
versal type ...$1.49 Special—$ 1.75 fits any *%e” 24-thread rod. Send for 


20% deposit on ali orders—Bal. C.O.D. Ali special bulletin and prices. ’ ) 0 100 afd 
Shipments F.O.8. Baltimore. Sneee, eee Se 8 = 


(See diagram.) 
on PREMAX PRODUCTS Horizontal pull on top of raster 
DISTRIBUTING COMPANY DIVISION CHISHOLM-RYDER CO., INC. This may at times occur only with 
1200 N. FULTON AVE. — BALTIMORE 17, MD ; “ 
| 


5304 HIGHLAND AVE., NIAGARA FALLS, N. Y. certain types of transmitted sig- 
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MAIL YOUR ORDER TODAY—OLSON WILL RUSH IT RIGHT AWAY! 


gtr od 
12%" High, 12% 


6° Deep 
72 COMPARTMENTS 


in 


~~ 


so 


48 DRAWERS 
a High 124% "Wide 


Deep 
tea COMPARTMENTS 
Saas NO. X.335 


titer §] 395 


walle 


se a es et ae 
baled a) 


ty fa Bk i 


BRAND NEW 
ALL-METAL 
PARTS CHESTS 


Olson gives you a chance to load up on these 
famous make Parts Chests for less than HALF 
THEIR REGULAR PRICE Case is heavy, welded 
Dura Steel, strong and sturdy with handsome 
grey enamel! finish Drawers are ALL-ALU 
MINUM—-1%" deep, 2%" wide, 5% "long Each 
drawer has 2 removable sliding partitions 
index cards provided for insertion in card 
holder on front of each drawer 

Order your share while they last. Keep al! 
those smal! things handy—such as Nuts, Bolts, 
Screws, Smal! Parts, Condensers, Resistors, etc 
Chests may be assorted for quantity price 
Shog. wt. X-334, 9 ibs. X-395, 18 tbs 


EA. $15.95 
‘git My 
RYTEL PICTU 
STOCK NO. T-113 
SPECIAL PRICE 
WHILE THEY 


RE TUBE REJUVENATOR 


Olson gives you first crack at these famous 
Ryte! Reactivators at almost a 50°. reduction 


any bo 


A Service Shop and Dealer Must Give new life 
to those low emission picture tubes by increas 
ing cathode current. For use on any size picture 
tube Handsome biack crackle meta! case with 
full instructions Make Money Rejuvenating 
Picture Tubes. Reg Wholesale Price $14.95 
Shpe wt 3 ibs 


| 


Stock No. RA-113 


21% : 


Ibs 


Single 


$22.99 
pen Lots of 


each 


Sets a record! But Gently 


3-SPEED GENERAL INSTRUMENT 
AUTOMATIC RECORD CHANGER 


WITH GENUINE ASTATIC 
“TURNOVER” CARTRIDGE 


Changes All Sizes—7, 10, 12” 
All Speeds—33'2, 45, 78 RPM 
"StL. TIME BEST 
ns, too! It performs 
the smoothest running 

“lay Rex ts 


is includ Y 
vurse they're “Brand New. in 
cartons ruaranteed 
manufacturer 


r 

Cartride 
of 
ealed an 
and t 

olts 

Sie 


he 


AC 
above 


Base size 
and 3%” 


60 ¢ 


plate 


DUAL SPEED—Records at 
17%" and 3°4" per second 


Records for 2 hours on half of a 7 

another 

i? per 

per second 

record a full hour on 

@ seven-inch ree! 80-6000 
F s Del 


spee 

onan halt 
crs 
xe W 


ever featu 


Dealer's 


ONLY WILCOX-GAY Recordio TAPE RECORDER 
with PREST-O-MATIC push-button keyboard 


gives Maximum performance for Lowest cost! 
STOCK 


299" 


Ree 


NO. AMP-17 


order Rt 


tors Loon at 


eer Aore AbtEot s 


THESE Q 


2 " let 
i yh 


‘ DENG 


e. 119-120 


Ce BRAND NEW PLASTIC 
PTaT/ BASE RECORDING TAPE 
600 Ft. REEL 1200 Ft. REEL 


x-2 
Single 
i 
Lots of 10 


life 
RECORI vINt 


9 
Lots of 10 
your 
yuality 


Standard 
ths 
Plastic 

wt. « 


RELAYS 


CHOICE —ONLY 


EACH 

STOCK 
nO USE 

6to12V 

Pilate Sens 


CON 

TACTS OHMS 
spoT 30 
SPST 3000 
SW.24 SPST 5000 Pilate Sens 
SW.29 DPDT 6000 Pilate Sens 
Made by Allied and Potter Brum 


field. Sitver contacts. Size’ lu" « 
14° 22". Shpg. wt each | ib 


Sw 30 
Sw4i 


CONVERT 
6v oC 
TO t10v AC 


STOCK NO 
RA 104. ONLY 


$10.63 


- eo 

Now you can have all the advan 
tages of a 110: power supply (" 
YOUR OWN CAR! Converts 6v OC to 
1l0w AC 60 cycle with capacity te 
45.50 watts Fully filtered Just plug 
tear lighter and operate portable 
phonos. radios. dictating machines 
lights, electric shavers, etc Slightly 
larger than cigarette pack! Ideal for 
picnics. camping, summer traveling 
pleasure. Shpg. wt. 5 ibs 


ine 


Our 


12” CO-AXIAL 
SPEAKER 


123 


Stock No. $-168 


new 


Motel Guar 


anteed to 


wm any speaker 


No 


10 WATT HI-Fi PUSH-PULL AMPLIFIER 


@ Built-in Pre-Amplifier @ G-E Cartridge Input 
@ Trevie and Bass Boost @ All-Aluminum Chassis 


your « 
cn TOM 
mle ' 


Oc k 
Men re's 5% pes 


ave plenty 
nRAD 108 


6-TUBE becreyon AUTO RADIOS 


$3295: 


minutes 


finish Shpe. wt 
NO. | MAKE OF CAR 
300 
381 
142 
200 
251 
124 
100 
151 
152 


Chevrolet 1949-1 


Chevrolet 1951-5, 
Chevrolet 
Dodge 
Dodge 
Dodge 
Ford 
Ford 
Ford 


1949-1 
1951 
1952 


| YEAR MODEL 


‘ 
rmanent 


, > 
Be: an itiful ham 


CHOICE OF ANY MODEL } o 


STK NO. MAKE OF CAR, YEAR MODEL 
Ford 1953 
Hudson | “48-49-50-51-52 
Henry) 1951-52 
Mercury 1952-53 
Plymouth 1949-1950 
Plymouth 1951-52 
Piymouth 1953 
Studebaker 1950- 1951-1952 


950 
2 


950 


a 


DA 
and used on their 
production lines. 


tully 
shielded with built tn deck and remov 
able covers. 2 ampheno! silver plated 
co-axtaiplugs 1 RCA, 6J6tube, socket 
and shield. 3-—.1 mid. 400 volt tubular 
condensers, 2 mica condensers; 5 re 
sistors, padder, choke and slug tuned 
coil. Shpg. wt. 3 ibs 


—— 


3-SPEED AUTOMATIC 
PORTABLE 
RECORD PLAYER 


Complete With Latest Model VM 
Changer, Amplifier, Speaker and 


Portable Carrying Case 
STOCK No 


woe wo $445 95 | 


Reguiar $84 50 Changer plays tweive 
7” discs (33% of 45 RPM) ; Qweive 10° 
or ten 12° discs (33% of 78 RPM). 100°, automatic in oper 
sation Just stack on the records. Motor shuts off after last disc 
Turnover cartridge for playing ail speeds. Two osmium 
tipped long life needies. Alnico 5 PM heavy duty aker 
Volume and tone controls. Simulated Alligator case 1) 2 15% 
8". LISV. 60 cy. AC. Factory sealed cartons. Shpg. wt a tbs. 


@ Push-Pull 
nbsahell 


completely u 
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tal 16 rh 
amplifier 
factory 
» amplifier 
pas than WW of 
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. Multiple Speaker 
t . « ull 


‘ze * wt 
you should take advantage of the Comt inatior 


impedances ruses 
10 watt Hi-Fi Ampli 
ja hh 


la 


magne tie 
ach ie 


beal offered below 


Sup te limited 

‘ "Hemernter this 
20,000 

mt. lete with 
speaker tut 


COMBINATION 
DEAL! 


_— 
aly 


Completely wired. 
Not a kit. 


This t 


Stock No. 45 


95 
Tuses 


:399 


Amari 
da 


10 WATT HI-Fi PUSH-PULL AMPLIFIER 
COMPLETE WITH 12” CO-AXIAL SPEAKER 


. the best matched Amplifier 


yur trier lo 
na Low Price—and Order 
she wt ' 


Olson Offers Price Dustt ing A 


pular 

Invaluatle 

neluded 
CONT AIN 


Resistors 
please 
stamped. 


offer will not 


sortmer 


to arene ow rie G 
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experimenters 
Clarostat 

Resitetors 
total 


PRICES SLASHED TO BITS ON OLSON RESISTOR KITS 
GIANT “SUPER-ASSORTMENT” KIT—232 RESISTORS 


PERMEABILITY TUNED AM FRONT END 
ND NEW! PARTS ALONE WORTH $4.50 


= 


OLSON’S BIG NEW 
BARGAIN CATALOG 


apt xi- ms LOWER-than 
concentric STANDARD BRANDS 
to ie twe rhe 
complete 


FREE! > jos 


from 
IMME DIATE 
full pages of 


Designed 
famou 
De 


able 


wholesale 
FRESH 
10 


prices 
STOCK 


Get Oleo 
rte the 
new low 


ra rs 
89 mixer 

rece 
Instructions 


with 


< mailed Bi-Montht 

Va x > " " mailing Simply note 
Shpg ur free copy from: OLSON 
275-0 EAST MARKET ST AKRON 8 


OLSON STORES TO SERVE YOU IN: 
CLEVELAND, OHIO oh CHICAGO, ILLINOIS 


2020 Euclid Avenue 623 W. Randolph Street 
you tive im or near either of these cities visit our Bargain Stores where 
you'll find these and hundreds of other Olson 


PLEASE: MINIMUM ORDER $3.00 


275-D EAST MARKET ST., AKRON 8, OHIO 


ew catalog 
iver aa rodeft or write 
STOCK No. 1-46 neluded WARFHOL Se 


COMPLETE TV ANTENNA 


A complete stacked Stock No. 
manufacturer 
every factory . 
you Est x 
I J 


RADIO 
oni 


refund every cent 
not used) or if 
ou prefer SEND 


coo 


oa 


n 
Standoff insulators, 

ring, 1 clamp re 
quality aluminum 
31.95 Shp. wt 


September, 1953 


FIX 3 OUT OF 4 
Television and 


Radio Receivers 
Just by 
reading 
this one 
book! 


Here's the 


vision and 


practical tele 
radio repair 
book for you easy, plain, 
and simple, and written for 
the man with no technical 
tr mning 
Just think 
or heavy circuit theory, you can start doing actual 
repair work even before you finish the book! No 
trick methods——only the sound, correct, safe way to 


Read it and 


you you can hx your own and friends’ sets get 


without math 


do things so quickly it will surprise 


a service shop job even start your own money 
making business Here's the reason you'll learn so 
quickly You deal only with the things that g0 


wrong in sets——the parts——instead of spending long 


weeks studying circuits and doing lab work 


TELEVISION 
AND RADIO 
REPAIRING 


by John Markus 
Assoc. Ed. Electronics 


556 pages 
225 illus. 
$7.95 


Gives all 
these helps: 


How to run your , 
own busine 
How to test and 
replace tube 
How to t« 
without 
ment 
How to eliminate pa ind bh 

t. He explai t 
thing in plain language and 


Simple! Easy-to-read! 
er and ra 
alter shat 


Markus 


‘ y tele ron 


st tubes 


receiver noise 
How te improve 
dim TV pictures 
How to 
How to repair, re 
place and adjust 
power upplic 
carbon and 
wirewound 
resistors 


solder 


Be a well-paid repairman 
—Even start your own 
business 

ur chance t hare 
money | t 
today with 
esting a good deal 
condensers, ish-—and by starting right 
coils, and your own home or wo 
transformers . for 
tuning de ces 
How to fix phono 
pickups 
How to 
wood and plastic 
cabinets , 
How to 
adjust and re 
pair different 
types of antenna 


and many others 


controls and servicemen 


awitches ' 


The book tell 
t to buy 
i service cal 
ct the bil 
w to test tel 


part “ 


repair 


install mete 


Just one repair job 
pays for the book! 


{0-DAY FREE TRIAL 


Sliuaicentinetientietieetieetinestietetientnetieation | 


McGRAW-HILL BOOK CO., Dept. RTN-9 
327 W. 41 St., New York City 36 
TELEVISION AND RADIO RE 


10 a ‘ n Appr 
’ , few cents f 
ad We ’ for 


b 
i 


(Print) 
Name 


Adidre 


, = « & den ae 


on some community dis- 
ystems. To correct this 


nals, or 
tribution 


Ist 
viogco awe «© 26 
44 
¢ o=j— 


FRINGE 
LOCK 
CONTROL 


= +150v 
condition replace Cy, the 
grid cir- 
clipper. 
con- 
600- 


coupling condenser in the 
cuit of the 6BE6 syne 
(‘See diagram.) The new 
denser should be a .0022 ufd 
volt molded unit 


19K20, 19K22, 19K23. 19K24, & 21K20 
Picture shrinks horizontally. 
This condition may be 
an increase in value of R the 
150,000 ohm in the plate 

(pin 2) of the 6SN7GT 

tube. To cor- 


caused by 


resistor 

circuit 

horizontal discharge 

rect this, replace the resistor with 

150,000 ohm, 1 watt, 10% 
unit 


another 
tole rance 


21K20 
Arcing between 1X2A tube and adjacent 
components. 

High-voltage breakdown may oc- 
cur between the 1X2A tube and 
adjacent components (particular- 
ly the 6SN7GT horizontal 
lator and discharge tube) in areas 
of high humidity. To correct this 
condition, install a_ polystyrene 
corona shield around the 1X2A 
tube and socket assembly. The 
Zenith part No. for such a corona 
shield is 83-2102. 


oscil- 


K SERIES TUNERS 
Poor performance on u.hf. 
Poor performance on u.h.f. may 
be caused by excessive leakage in 
the coaxial cable which is used to 
inject the oscillator signal. (Sec 
diagram.) 
To check cable, switch the 
tuner to a v.h.f. position, unsolder 
the ground end of the 22,000 ohm 
and leak- 
the megohn 
COAXIAL CABLE 


this 


check fo! 


highest 


resistor, R:, 
age, using 


CFI PRY,~ 
VU 
RF PLATE 


PIN2 
PIN! +250V. 6u8 
68K7 
cale on a vacuum-tube voltmete1 
If the meter 
infinite resistance 
cable 


shows anything but 
the 


replat ( 


REMOTE CONTROL UNIT S-17268 
Locking of the manual contro 
This can be caused by 
the worm drive gear 

result of a weak 

actuating spring o1 

misalignment of the 

t The 

aligned 

mounting 


failure of 
to disengage 
as i solenoid 
armature 

because of 
magnet mounting brack 
mounting bracket may bk 
through the slotted 
holes 


Excessive buzz. 

This may be due to 
seating of the solenoid 
plate on the magnet cor 30 


improper 


clappe1 


WORLD'S LARGEST TUBE WAREHOUSE OPENED 


LABORATE dedication ceremonies at- 

tended by civie and industry leaders 
of the Midwest marked the ope 
the world’s largest tube warehouse 
General Electric Company. 

Located at 3800 N. Milwaukee Ave. 
in Chicago, the new building provides 
two acres of warehousing facilities for 
industrial, transmitting, receiving, and 
cathode-ray tubes. 

Laboratory, application engineering, 


Two views of the new 
G-E tube warehouse 
in Chicago. To the 
right are parts of the 
lab facilities while pic- 
ture below shows por- 
tion of the huge load- 
ing area for handling 
all the tube shipments. 


and sales facilities are also housed at 
this new tube center. 

Besides storage and office space and 
the laboratory, the building houses sec- 
tions for tube testing and packing, a 
medical dispensary, and an employee's 
cafeteria. 

Sheltered loading docks in the new 
structure provide space for loading five 
large truck trailers and four railroad 
freight cars simultaneously. 0 
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CREI prepares you 


quickly for 


The future is in your hands! 


The signs are plain 
industry 


as to the future of the trained men in the electronics 
It is a tremendous industry, and 


at the present time there are more 


jobs than there are trained men to fill them. But—when there’s a choice between 


a trained and untrained applicant, the trained man will get the job 


biggest problem is to decide on 


CREI Home Study... 
The Quick Way to Get There. 


_ 


Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time-tested CREI procedure 
can help you, too—if you really want to 
be helped. CREI lessons are prepared by 
experts in easy-to-understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 


Industry Recognizes 
CRE! Training. 


CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you 
CREI graduates now enjoy 


Countless 
important, 


CAPITOL RADIO 


Your 


and begin the best possible training program. 


good-paying positions with America’s 
most important companies. Many tamous 
organizations have arranged CREI group 
training for their radio-electronics-tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation; 
Columbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans-Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 


cue for your choice of a school. 


a Benefits Felt 


all Right Away. 


Almost immediately, feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 


you 


BM BROADCASTING 
TELEVISION 

BM MANUFACTURING 

B COMMUNICATIONS 

B SERVICING 


BM ALRONAUTICAL 
ELECTRONICS 


CREI also offers 
Resident Instruction 


at the same high technical level— 
day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog. 


INFORMATION FOR VETERANS 
If you were discharged after June 27, 1950 
| 4. G. 1. Bill of Rights help you 


tion. Check the « 


let the 
*btain resident 


instruc r full information, 


Get this fact-packed booklet 
today. It’s free. 


Called “Your Future in the New 
World of Electronics,” this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Televisionand FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest— your 
future —is up to you. 


MAIL COUPON TOD 


Dept. 119 3224 léth St 


ENGINEERING INSTITUTE 


An Accredited 


3224 16th Street, N.W. 


September, 1953 


Washington 10, D.C. 


CAPITOL RADIO ENGINEERING INSTITUTE 


N.W., Washington 10, 0. C 
the New World of Ele 
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MODEL 488 FIELD STRENGTH METER 


Burton brawne advertinng 


'Y FLD Ste erm ree waren 
om i 
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' 
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UBES 
Add To Your Profit By Letting LOOK AT THESE 
NATIONAL Rebuild Your Duds t 


Exchange old tubes direct with the factory and 

double your profits on tube replacements. Our new 

process gives you a tube with a new phosphor “ 

screen, new inside dag, new electron gun. Exhausted Py a Tu BES 
to highest standards. All tubes meter and set tested. -INCH TU 


EVERY TUBE CARRIES A 1-YEAR NEW TUBE WARRANTY. 18, &§ 
How To Order e 


: Pius 10% Fed. Excise Tox 
Send old tubes direct to National, together with Up to and Including 


check or money order for quontity desired at prices 

quoted here. We ship you new tubes immediately. 17-INCH TUBES 
All tubes sold F.0.8. Blue Springs, Mo., but we pay 14.85 
incoming freight on tubes shipped to us in quan- 
tities of 5 of more. 


National Picture Tube, Inc., Blue Springs, Mo. 


Pius 10% Fed. Excise Tox 


Class A Amplifier 


(Continued from page 42) 


voltage is used for the voltage ampli- 
fier and driver stages as well as for 
the screens of the output tubes. An 
additional small choke (Chicago RS- 
1540) rated at 15 henrys and 40 ma 
with associated condensers supplies 
additional filtering for these stages 
Since there is sufficient power avail- 
able. a 1-prong Jones socket is pro- 
vided on the amplifier chassis to 
supply heater current and filtered 
plate voltage for a preamplifier. The 
power supply is protected by means of 
a 3 amp. pigtail-type fuse, wired in 
the primary circuit of the power 
transformer 

The builder should have little diffi- 
culty assembling and wiring the am- 
plifier and power supply. However, a 
few suggestions here might help. Since 
the transformers have a _ relatively 
large area devoted to terminal space, 
they require rather large openings in 
the chassis. These can best be made 
by means of a circle cutter a slow 
turning drill press. However, a hand 
brace could be used with ie circle 
cutter to make these openings. Termi 
nal strips should be used in convenient 
Places to facilitate the supporting of 
the various small components. If the 
wiring is kept symmetrical, with ap- 
proximately equal lead lengths on 
each side of the push-pull circuit, in 
stability and hum problems will be 
minimized. Care should be taken in 
the grounding of the various leads so 
that hum pickup due to ground loops 
will not be encountered. Room should 
be provided near the output tubes for 
the placement of the balancing po- 
tentiometer R. and jacks J, and J 
The balancing potentiometer for the 
driver stage is mounted near its asso 
ciated tube. The under-chassis view of 
the amplifier shows the placement of 
these units 

The schematic diagram of the am 
plifier shows only one output imped- 
ance provided. This was in the inter- 
est of simplicity for those who may 
have need for only one impedance 
However, the BO-11_ transformer 
makes available impedances of 8, 16, 
and 600 ohms and it can be connected 
so that impedances of 4 and 150 ohms 
can be obtained. The builder can 
modify this part of the amplifier to 
suit his own needs. One method of 
switching for various impedances is 
shown in Fig. 4. It will be noticed 
that separate feedback resistors are 
used for each value of output imped 
ance. This could be eliminated by 
having the feedback come from one 
tap on the output transformer for 
every impedance used, but if good 
speaker damping is to be achieved, it 
is best to have the feedback come 
from the winding attached to the 
voice coil. It will be seen that two 
different positions are gi\ for the 
600-ohm impedance. One supplies a 
lower degree of feedback than the 
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FEEDBACK TO mn 
CATHODE OF V , 


. 


Se 
e 


R,—47 000 ohm, 
R.—-33,000 ohm, ' 
Ry—10,000 ohm, ! 
R.—-7500 ohm, Vy w. res. 
C—100 pufd. mica cond 
T .—See Fig. 2 


5, 3-section, 4-pos. rotary sw. 


Fig. 4. Switching circuit for 600, 16. and 
8 ohms. Fig. 2 is for 8-ohm voice coil. 


other and can be used for public ad- 
dress work or some similar service 
where maximum feedback may not be 
as important as increased gain. 

The adjustment of the finished am- 
plifier is not difficult, but it should be 
carefully done. After a warmup period 
has been allowed, the bias voltage on 
the grids of the output tubes should 
be set to 15 by adjusting Rs». The 
four output tubes chosen should be as 
nearly matched as possible. The final 
balancing of the output stage is ac- 
complished by means of R.». The pen- 
tode sockets are left empty for this 
adjustment and a pair of are 
tried. The current drawn by each tube 
can be observed by plugging a milli- 
ammeter into the jack associated with 
that tube. The potentiometer, Rx», is 
adjusted until the cur drawn by 
each tube is equal tubes 
marked and set while \v 
tubes are tried in the 
with the same settings 
pair which 
these 


triodes 


rent 
These are 
aside arious 
same 
of R 
matches is 
used in 
used in 
the 
their 
changed 


other 

sockets 
until another 
found. One of 
the triode 


pairs 15S 
section and 
the tetrode section. Of 
tetrodes could be 
sockets if the were 
or if a signal of sufficient intensity 
were supplied to the grids. However, 
the method here outlined works very 
nicely If the circuit is operating 
properly and all voltages are 
the current in each of the 
will read about 55 ma 

The driver stage can 
anced. This is simple and consists 
simply of adjusting R,, until the volt- 
age at each plate of the driver tube 
is equal when measured with a vac- 
uum-tube voltmeter. A check can then 
be made on the signal balance of the 
amplifier, stage-by-stage, by feeding a 
sine wave into the input and measur- 
ing the signal voltage at « grid on 
each side of the circuit. This measure- 
ment can be made with the a.c. range 


one is 
course 
balanced in 


own bias 


correct, 
triode tubes 
with no signal 
now be bal- 


rach 
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SETCHELL-CARLSON 
BEACON RECEIVER 
BC-1206-C 


Receives A-N beam signais 
Tunes 195 to 420 Ke. Size 
4x x 6%". Wt. 4 Ibs 
Complete with 5 tubes 


BRAND S 1 3.50 


NEW 
Used, less tubes $8.95 


SENSATIONAL Smash Value! 


NEW COMPLETE 
LF.F. Equipment 
RC-188-A 


Bargain opportunity of a tife- 
time! This t.F.F. equipment 
originally cost about $20,000 

now buy it for a tiny 
traction of cost! Easily con- 
verted for Television. Com- 
plete assembly consists of 
Controt unit with 5S” C.R. 
Tube, transmitter and receiver 
assembly (157 to 185 Mc). 
indicator unit, and Power 
Supply (450 watts), operat- 
ing on 110 volts, 6O cycles 

All assembled, ready to 


cri, 2— 
—6Y6G, 2—6E5, 1—-1 00TH, 2—-6/5, 2—— 
i—3£29, 1—-6H6, 7—-6AGS5S, 3—-GAKS5, 1 
C4, 3—2xk2, 1—6X5GT, 3-—-SU4GT. Overati 
size 55” high, 28" wide, 20+,” deep. Shpg. weight 


855 ibs. Your cost, complete, $350.00 


BRAND NEW, in original packing 


McElroy 
Automatic 


KEYER 


BRAND NEW 


ta 
110 volts 60 


$27.95 


*, on 
cycles AC. or oc. y* —- with 2.- 
11726 and 1-117L7 tubes, your cost 


80 VOLT A.C. INVERTER 


Sig. Corps PE-206A. Terrific Pa 
| Vatuwe! 80 Volts AC Output, 800 T= 


| cy. 28 V DC Input 6000 RPM. ey # 
ae 2: 


Your Cost 
DYNAMOTORS 


ineuT OUTPUT Excellent BRAND 


ARMY FIELD PHONES 


Type EES—Tal!. 
miles. 


as far as 17 
Dependable 2-way com 
cost. tdeal 
farm, field. Up to six 


munication at tow 
for home, 
phones can be used on one 
line Each phone complete 
with ringer. Originally cost 

| govt. $65.00 each. Excel. ~; 


lent Condition, $22.2 5 


| Your cost 
WILLARD 6-VOLT 
MIDGET 
STORAGE BATTERY 


3-amp her BRAND NEW 
2-13, 16 x2%— Uses 
standard eclectrotyte 


3%— "x 


$2.65 


WILLARD 2-VOLT STORAGE BATTERY 
Brano New $2.69 
BOTTLE $1.45 


L-QUART ELECTROLYTE FOR aBove 
ENOUGH FOR TWO CELLS 

7-PRONG 2-VOLT VIBRATOR, FOR PORTABLE 1 
AND FARM SETS GE 1.8530 $ 49 


Piease netude 25° Deposit with orde 
mene Sve $3.00 a 


GC & GC RADIO SUPPLY 
B I COMPANY 3" 


Phone COrtiandt 7-4605 
51 VESEY STREET +» NEW YORK 7, N. Y. 


Bronch: 7123 Bryn Mowr Ave., Chicago, Ill. 


Balance C00 
Shipments ©0868 Our 


MICROPHONES 


7-45 Lie Mike, navy tyee $0 49 $1.45 
7-30 Throat Mike ae 65 


CARBON HANDMIKE 
Genuine Sig. Corps Mike, 200 
ohm, single button, has press- 
to-tatk switch, 4-ft. rubber 
cable, ampheneo! plug. Beauti- 


ish. BRAND NEW. 99-99 


HEADSETS 


HS-23 high impedance 
low impedance 
featherwt) 
units) 


Excelient BRAND 
usto new 


Excetiont BRAND 
useo naw 


with PLSS plug 
and JK26 jack, 8 long 


BC-645 TRANSMITTER-RECEIVER 
15 Tubes 435 To 500 MC 


Set can be modified to use for 2 
communications vorwe oF 
on following bands; ham 

citizens radio 


v 
Brand new BC-645 with 
tubes, tees power supply in fac 


BRAND NEW tery carton. Shipping weight 25 
' 


$4950 


cON VEC LUDED DIAGRAM 
PE-101C DYNAMOTOR | for 
above BC-645. 


Deretheete “$4. 85 
tetas $2.45 


SCR-274N COMMAND 
& ARC-5 EQUIPMENT 


Excetient 


BRAND 
new 
$28.50 $44.50 
12.50 24% 


contro! box 
contre! box 


Single Transmitter rack 


ARC-5/T-23 Transmitter 


With tubes. Grand New $59.50 


BC-221 FREQUENCY METER 


Reconditioned. PERFECT! Compiete with $129 50 
. 


tubes and crystal 


TRANSMITTER 
BC-223-AX 


ideal for 80-meter band! 
801 osc., 601 P.A., 2-—— 
46 modulators, 1-——46 
speech amp., 4 xtal freq. 
and master osc., 

lector switch. 


case, complete with freq. chart, 
tubes in original cases, tees 
low price, shpg. wt 0 ibe 
BRAND NEW 


3 tuning units and 
xtals. Sensationally 


99.50 
B-29 BOMB SIGHT 


ASSEMBLED BY SPERRY 
GYROSCOPE CO. 


HUNDREDS OF USES 
THOUSANDS OF 
VALUABLE PARTS 


Experimenters 
Physicists 
Schools 
Research Men 
Mechanics 
Opticians 
Laboratories 
Tech Institutes 
Engineers 
Repairmen 
Manutacturers 
Electricians 


eeeeeeeeeeee 


Cost to U. &. Govt. $21. ooo. 
Your Cost BRAND NEW 


* $295 
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Let me show you how EASY it is to_ 


LEARN TV 


the practical way-- 


ASSEMBLE A 
7 TRANSVision 
TV KIT 


P You Wire $ 

I WILL HELP YOU to start learning 
TV the practical way — by 

assembling @ TRANSVISION TV KIT 


in EASY STAGES. For only $39 you , 
n Paymen 
get PACKAGE *1 (standard first Down Payment 


pkg. for all of our kits). This pack- 
age gives you the BASIC CHASSIS 
and over 450 TV COMPONENTS with 
complete Instructions, Drawings, 
Photos, Service Booklet, and a 
year's subscription to my “TV and 
Electronics Notes”. When ready, 
you order the next stage (pkg. #2), 
etc. Low prices make your complete kit a terrific buy! 


Shows 6 Great TV Kits: 


EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UNF. ideal for 
FRINGE AREAS. Ne Previous Technical 
G Knowledge required. Write now! 


LO} TRANSVISION, INC., Dept. RNS 
NEW ROCHELLE, W. Y. 
--MAIL THIS COUPON TODAY « = = 
Mr. 0. Gressin, Educational Director 
TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept. RNG 


0 Um enclosing $._____.. deposit. Send stondard kit 
PACKAGE *1, with all Instruction Material. Balance C.0.D. 


. CD Send FREE copy of your new TV Kit Catalog 
8 Nome = 
Address 


' City _. ————|«=SC—C‘<‘S 


Rep | 


A f 
Tremendous ~ 


TRANSVISION offers the 
only specially designed 
line of Coin-Operated and 
Commercial TV with the 


FREEVIEWER* 
ATTACHMENT 


(Pat. Pend.) 
This field offers rich re- 


wards to enterprising serv- 
icemen or dealers — on 
part time or full time basis 
‘The Electronic Free- 
viewer is a patented de- 
vice which makes coin 
operation really pay off in 
a big way. Boosts revenue 
by “sampling” by giv 
ing a short freeview of TV 
programs to prospective 
customers. Works like 
magic in enticing sales 
Get details now. 
TRANSVISION, INC. 
NEW ROCHELLE, N. Y. 
om m= MAIL THIS COUPON TODAY «= = = 
= TRANSVISION. INC, NEW ROCHELLE, N.Y. Dept. RNG 
: (CD Rush full details on COIN OPERATED TV. 


i ee See ee 
‘ Address 
' City State 
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of a v.t.v.m. or with an oscilloscope 
The oscilloscope has the advantage of 
showing the waveform as well as the 
amplitude. If all units in each side 
of the push-pull circuit are matched 
properly, this signal voltage will be 
the same on the grid of V., as on the 
grid of Va». It will also be the same 
on the grids of V; and V, as on the 
grids of V, and V.. If such is not the 
case, it may be necessary to try dif- 
ferent tubes in the voltage amplifier 
and driver stages until tubes are found, 
the sections of which are balanced. 
The results obtained with this am- 
plifier are very gratifying. In the first 
place, the hum level is extremely low 
a condition which is necessary if 
good results are to be obtained. The 
frequency range of the amplifier ex- 
tends to several hundred kilocycles, 
and is relatively flat to over 200,000 
cycles. Sine-wave distortion within 
this range is undiscernable on the 
scope, even as maximum output is ap- 
proached. The author does not have 
equipment for measuring intermodula- 
tion distortion, but listening tests in- 


dicate a pleasing clean qualit 
at maximum output 

One interesting experiment 
made in connection with lister 
tests. It was desired to observe 
quality of radio music, and since n¢ 
FM station was in the vicinity 
simple crystal detector was connected 
to a coil and condenser, giving ve) 
broad tuning. This was connected t 
the input of the amplifier and 
tuned to the local AM radio stat 
The results were amazing. Bot! 
highs and lows were reproduced ir 
very pleasing manner and, to the 
erage ear, the results were comp: 
rable to those that would be obtained 
from an FM signal. It is realized that 
in such a signal the sidebands are cut 
but with the broad tuning used, the 
effect was that of a fairly wide-ba) 
signal 

If the builder desires a high-qualit 
amplifier and is not satisfied with t 
relatively low output of the average 
Williamson amplifier, it is 
recommended that he try tl 
tended class A"’ amplifier 


strong 


STATE, CITY STATION CHANNEL 


Arizona 
Yuma 
California 
Chico 
Los Angeles 
San Diego 
Connecticut 
Waterbury 


KIVA 


KHSL-TV 
KUSC-TV?t 
KFSD-TV 


WATR-TV 
WETV 
KIDO-TV 


Illinois 
Decatur 
lowa 
Ford Dodge 
Kansas 
Wichita 
Louisiana 
Monroe 
Monroe 
Minnesota 
Austin 
Missouri 
ansas City 
St. Joseph 
Nevada 
Las Vegas 
New York 
Buffalo 
Oregon 
Medford 
Pennsylvania 
Easton 
Harrisburg 
Pittsburgh 
South Carolina 
Greenville 
Tennessee 
Johnson City 
Texas 
Abilene 
Longview 
Tyler 
Virginia 
Hampton 
Newport News 
Washington 
Tacoma 
Yakima 
Wisconsin 


Oshkosh 


WTVP 
KOTV 
KEDD 


KFAZ-TV 
KNOE.-TV 


KMMT-TV 


KCMO.-TV 
KFEQ-TV 


KLAS-TV 
WBUF.-TV 
KBES-TV 
WGLV-TV 
WTPA-TV 
WENS 
WGVL-TV 
WJHL-TV 
KRBC-TV 


WVEC-TV 
WACH.-TV 


KMO-TV 
KIMA-TV 


WOSH-TV 


*From Station CP application. 


NEW TV STATIONS ON THE AIR 


(As of August 25, 1953) 


The following new stations bring the lists published in previous issues up to date 


FREQUENCY 
R 


tEducational, U. of Southern California 
The frequency of the video carrier = 1.25 + channel lower freq. limit. 


Total number of television stations now on the air: 238 (67 of which are u.h.f. 


VIDEO VIDEO 
ANGE WAVELENGTH POWER 

IN MC IN FT IN KW 
198-204 

204-210 

554-560 

192-198 

704-710 

668-674 

174-180 

188-494 

512-518 

482-488 


644-650 
180-186 


82-88 


76-22 
54-60 


180-186 
488-494 
76-82 
728-734 
812-818 
482-488 
524-530 
198-204 
186-192 
578-584 
500-506 


476-482 
584-590 


210-216 


674-680 
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to the 
E. E. or 
PHYSICS GRADUATE 


with an interest 


or erpervence tn 


RADAR o, 
ELECTRONICS 


Hughes Research and 
Development Laboratori 

of the nation’s large electré 
organizations, are now creating 
number of new openings in an 


unportant phase Of operations, 


Here is 

what one of 
these 

positions offers 


you 


OUR COMPANY 
located in Southern California, is presently 
-ngaged in the development of advanced 
devices, electronic computers and 


guided missiles. 
THESE NEW POSITIONS 
» for men who will serve as technical ad- 
sors to the companies and government 
encies purchasing Hughes equipment. 
YOU WILL BE TRAINED 
t full pay) in our Laboratories for several 
ynths until you are thoroughly familiar 
th the equipment that you will later help 
Services to understand and properly 
nploy 
AFTER TRAINING 
you may (1) remain with the Laboratories 
in Southern California in an instruction of 
iministrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a mnitary base 
this country—or Overseas (single men 
y). Adequate traveling allowances are 
n, and married men keep their families 
th them at all times. 


YOUR FUTURE 
expanding electronics field will be 
ihanced by the all-around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
es extremely valuable. 


How 

to 

apply 

If t are under 35 years of age 
an have an Ef or Physics 


¢ and an interest or 


experience im radar or electronic Ss, 


HUGHES 


RESEARCH AND DEVELOPMEN! 
LABORATORIES 


Scientific and Enqinee ring Staff 
e7 City, 
408 Angele 
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Selenium Diodes 


(Continued from page 65) 


fixed bias offers several advantages 
over the conventional cathode bias 
provided that the cathode resistor is 
not intended to obtain degeneration 
It should be noted that the greatest 
advantage of fixed bias is for class 
AB, push-pull amplifiers. When used 
in this type of circuit, fixed bias pro 
vides higher power output, increased 
stability, and reduced distortion for a 
given output tube plate current. A 
good example is a push-pull circuit 
for 2A3, 6A3, or 6B4 When 
fixed bias is used, the power output 
is increased by about 50°? and the dis- 
tortion is decreased by 50° for the 
same current rating. The fixed bias 
(Fig. 7) for the output 


tubes 


tubes is ob- 


Fig. 7. Push-pull stage with fixed bias. 
tained from the high voltage winding 
of the power transformer with a volt- 
age divider, a selenium diode, and a 
filter network. There is no need to 
consider the loading effect on the high 
voltage transformer winding, since the 
additional current drawn by the grids 
of the tubes or the voltage divider i 

gl'gible 

Fixed bias for the output and r.f 

ages of an a.c. radio receiver can be 
simply accomplished by the use of a 
selenium diade and associated resis 
tors and condensers A typical ex 
imple of such a circuit is shown 
Fig. 8. The a.c. input to the rectifie 
network may be obtained from the 6.3 
volt filament winding on the power 
transtormer 
selenium diodes range in 


voltages from 26 to 130 volt 


Because 
input 
rm.s., the number of bias voltage 
that can be provided is practically 
unlimited when proper voltage divid 
inother example, it 
well to note that the powe1 
supply of TV receivers can be 


ers are used. For 
may be 


simpli 


Fig. 8. Fixed bias supply circuit for audio 
stage and r.f. stages of an a.c. receiver. 


RECT) 


anaull BIAS 


ins 


65V HEATERS 


| SAVED *940° 


by making a $59 INVESTMENT 
in a Transvision 


FIELD STRENGTH METER 


*Says Mr. Veltri: “... The way I figure, 
in the last 6 months I saved that much 
money in installation time alone .. .” 


i10V AC 
BATTERY 
OPERATION 


FIELD STRENGTH METER 
Saves 50% of Installation Cost 
Pays for itself on 3 or 4 jobs 


NO TV SET NEEDED 
Works from antenna . . . 
Measures actual picture sig- 
nal strength directly from 
antenna. Shows antenna ori- 
entation maxima, Compares 
gain of antenna systems. 
Measures TV/ on all chan- : if) 
nels. Checks ) 
radiation (local oscillator). 


receiver re- ~ 
Eliminate variables 
insure accuracy with 
direct meter read 
ings on the FSM 


Permits one man antenna 
installation 


PREVENT WASTE OF 
SERVICING TIME! By 
checking antenna perform 
ance with the Field Strength 
Meter, the serviceman can ' 
determine whether the TV | Ne A 
set or antenna, or both, are Don't lug sets 
the source of trouble. Call The Transvision 


FSM makes 
aX » eliminatec 
backs are eliminated installation easy 


Wide range: Measures field strength from 
10-50,000 microvolts. Has Fringe Area Switch 
for weak signal areas. 13 channel selector 
Individually calibrated on every channel. 
ADAPTABLE for UHF 
Model FSM-2, for 110V AC only. Complete 
with tubes. Wt. 13 Ibs net $59. 
Model FSM-3B, for 110V AC and Battery 
Operation (all batteries and cables included) 
Wt. 22 Ibs net $79. 
Order direct from factory: 


TRANSVISION INC., NEW ROCHELLE, WN. Y. 


FREE: Sample copy of “TV and Electronics 
Notes”. Or send 50¢ for year’s subscription 


1 
ve DAY TRIAL 


10 Days rs nstry 


ye 


he 
"se x 


may 


of hand! 


will be "@ packaging 


ref 
elunded 


TRANSVISION, INC 
NEW ROCHELLE, N. Y¥ 


Model FSM-2; 


DEPT. AN-GF 
( ) Send me FSM.3B 
deposit. Balance C.0.D 


( ) Enclosed find $ in full 


( ) Enclosed find $ 


} accept your 10 Day Trial terms 


State 


There is an applica- 
tion for every Oxford 


Speaker ...and an 


Oxford Speaker for 


every application. 


OXFORD 


ELECTRIC 
CORPORATION 


3911 S$. Michigan Ave. 
Chicago 15, thlinois 


TAPORT: ROBURN AGENCIES 
NEW yoRu cit” 


Preferred for 
original equipment 


= «+. Proven for 


replacement! 


RF. LF 
Blas 
>— 
= CONTRAST 
CONTROL 


* (8) 


Fig. 9. Two TV circuits illustrating se- 
lenium diode applications. (A) In audio 
and sync amplifier bias circuits, and (B) 
in the rf. and if. bias circuits of set. 


fied by supplying individual bias for 
the audio, synchronization, r.f., and if. 
stages. This is also desirable since it 
eliminates the possibility of load 
changes in one circuit affecting the 
other circuits which was often the 
case in earlier TV receivers. The cir- 
cuits shown in Fig. 9 are two possibili- 
ties. On the other hand, they may be 
combined as shown in Fig. 10, de- 
pending upon the choice of the design 
engineer. 

It is believed that the Type 5U1 
selenium diode is the most versatile 
of the line. This unit is rated for a 
maximum input voltage of 130 volts 
r.m.s. and can consequently be con- 
nected directly to a 117-volt line for 
its source of voltage. It is obvious 
that this unit is ideal for use in equip- 
ment that does not have any trans- 
former winding such as an a.c.-d.c. 
radio set. The circuit would be simi- 
lar to Fig. 7. The resistance of R 
plus R, should be on the order of 
150,000 ohms or more. 

For higher output voltages, several 
of these selenium diodes may be con- 
nected in series. For example, three 
Type 5U1 diodes connected in series 
can be used to deliver 300 volts d.c 

It is believed that the selenium di- 
odes thus far developed have made 
available a series of new components 
to the design engineer for considera- 
tion in his future circuit designs. The 
examples given are merely intended 
as illustrations of a few such possi- 
bilities and it is hoped that they may 
stimulate the imagination and ingenu- 
ity of the circuit design engineer. —}}-— 


Fig. 10. Biasing for four stages in TV set. 


AUDIO BIAS 


AF oF 
BIAS 


CONTRAST 
CONTROL 


International Short-Wave 


(Continued from page 75) 


from 1100 to after 1830 in Arabic Serv- 
ice. (West) Cairo, 11.815, now appears 
to run to 1700 daily. (Bellington, N.Y.) 

El Salvador—-YSS, 9.555, San Salva- 
dor, good level with popular music 
2250, closing 2300. (Morrison, R. L.: 
Boice, Conn.) 

England MSF, Rugby, has been 
testing for about one hour at 1800 on 
2.500, 5.000, and 10.000; call-sign is 
given in slow c.w. followed by voice 
announcement and 1000-cycle tone; 
requests reports to The Nationa! Phys- 
ical Laboratory, Teddington, Middx., 
England. (JSWC, London) 

Ethiopia Radio Addis Ababa, 
15.050V, “Voice of Ethopia,”’ some days 
at least has news 1315 followed by a 
commentary. Should close 1430, 
(Pearce, England, others) 

Fiji—ZJV, 3.980, Box 163, Suva, 
states reports on tests have been re- 
ceived from as far away as Sweden, 
Norway, and USA; will stay on 3.980 
for some time to come since is best 
frequency yet tested. Studios are in 
Cable and Wireless buildings, Victoria, 
Fiji Broadcasting Commission, 2 kw 
on 930 ke., 500 watts on s.w.; sched- 
ule is now 1400-1600, 1900-2100, 0030- 
0500, Sun. only at 0030-0500; station 
staff consists of four members—man- 
ager, two announcers, and E. K. 
Broadbridge technician - announce! 
(Cushen, N. Z.) Excellent level in 
N. Z. on 3.980. (Hardwick) Usually is 
poor around 0300 in Australia. (Wil- 
liams) 

French Equatorial Africa—-Brazza- 
ville, 11.97, has news for Far East 
1100. (Pearce, England) Heard with 
news 1550-1600; CWQRM (Grace, 
Conn.) And at 1745 (Esser, Pa.) 
Good on 15.595 at 1430-1525 sign-off 
(Saylor, Va.) Brazzaville noted calling 
Paris 0830 using 15.416; later played 
popular music; good level. (Catch, 
England) Radio A.E.F., 9.970A, noted 
1400 with call in French, then news 
in that language, closing 1524 with 
“La Marseillaise.” (Pearce, England) 

French Morocco—Rabat noted on 
new measured channel of 7.220 at 0730 
in French, good level in Britain 
(Catch) 

French West Africa—-Radio Dakai 
9.560, noted signing on 0200 after in- 
terval signal; call in French by wom- 
an, light musical recordings. (Pearce, 
England) Heard closing on this fre- 
quency 1715 with “La Marseillaise.” 
Officials of Radio Dakar say Radio 
Conakry, French Guinea, operates 
daily 0715-0730 on the 40-m. band, no 
frequency given; that a new station 
is Radio Cotonou, Dahomey, no furthe1 
details; that Dakar will have a new 
30 kw. transmitter next year to re- 
place the 12 kw. one, a 50 kw., and a 
10 kw. tropical band station, that 
Radio Abidjan, Ivory Coast, may in- 
crease power to 20 kw. soon. (Schei- 
ner, N. J.) 


Germany Stuttgart, 6.030, noted 
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high 
fidelity 
prov music 


superiority 


model 206 
MUTUAL CONDUCTANCE beautiful 
TUBE TESTER 


+ Checks mutual conductance on coli- furniture 
brated microhmo scale + Checks tubes 

for gas content * Detects both shorted t | 

and open elements * Tests olf tubes S y e S 
from .75V to 117 filament volts + Tests 
ol! loctal, octet and miniature tubes + 
Checks individual sections of muviti- 
purpose tubes * Built-in roll chart + 
Uses lever type switches. 


MODEL 206P—With hand-rubbed ook 

carrying cose (illustrated) 

$83.50 
counter case 


$79.50 


MODEL 206C—Sloping 


* Tests ol! tubes 
sub-miniotures + 

| lever type switching arrangement + 
Tests all tubes from .75 volts to 117 V.M tri-o-matic 555 
filament volts by stondord emission — Higk lelity P 
toot > Tests off cold cathode, igh Fidelity Phonograph 
eye, voltage regulator and ballast Mahogany $1359 95° 
tubes + Has pilot light indicator + | Limed Oak $144.95° 
Line voltage contro! compensates for 
line variations between 105 and 135 
volts * Checks for shorts and leakages 
+ Three-color hammertone panel. ° . 8 
MODEL 205P—with hond-rubbed ook tri_0 mia tic 


carrying case (illustrated) 


sien iui nselaeiee HIGH FIDELITY 


$46.50 


RE: PHONOGRAPH 


Just plug it in, and the V-M 555 will faithfully reproduce 
model 204 ad gre jiaty 


every note in your favorite albums with full, realistic beauty 
TUBE-BATTERY-OHM 
CAPACITY TESTER 


* Tests oll tubes including Noval and . _ 
ewh-enldletine.¢ Teds. at Generiss finishes. Golden grille of expanded metal protects three 5 
under rated load + Emission testing 
method gives easy, direct readings + 
Tests istance to 4 gohms + Tests 
condensers from .0! to 1 mfd + Uses V-M MODEL 555 FEATURES 
four-position lever type switches + 
Checks condenser leckage. High fidelity audio system provides 20 to 15,000 cycles tonal reproduction. It includes three 
MODEL 204P—Portable ook cose, re- 5° ultra-wide range speakers and powerful 4-tube (plus electronic rectifier) amplifier with 
movable cover (illustrated) dual purpose tube to give you 5-tube performance. Rigid, resonance-free aluminum die cast 
55.90 tone arm has special ‘‘flip-under’’ cartridge with two sapphire needles. Enjoy the convenience 


of Siesta Switch that shuts off everything (amplifier too) after last record plays. The 555 plays 
MODEL 204C—Sioping counter case records of all three es and speeds aut atically 
$54.90 lightly higher in the west. 
2 aalli 
PLEASE MAIL COUPON 


and majestic power. It adds beauty to any room with your 


cho S of glowing mahogany or mode rh limed oak furniture 


ultra-wide range speakers. 


— See them at your Jobbers — 


WRITE DEPT. RN-9 Benton Harbor 4, higa 
FOR FREE Please send me illustrate 
COMPLETE 555 High Fidelity 

CATALOG OF 
THESE AND OTHER ' 
INSTRUMENTS 


ELECTRONIC MEASUREMENTS C 


260 LAFAYETTE STREET ° NEW 


EXPORT DEPARTMENT 1e6 LisERTY 
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nal iver 


f 


TUNING FORK ACCURACY 


with the J ncoutan 1502 


rm 


Concertone Model 1502 $445.00 


WRITE FOR BULLETIN 201 IN 


Berlant Associates © 


x * NEWS «x 


CHIMNEY PL - ng tr aa 
CORNER GUARD 


r TODAY 


CONDENSERS 

150 10 for $2.95 

150N 10 for $3.24 
oV 10 f $3.24 


eg RESISTORS—STANDARD BRAND 


Watt 20 $ 6.95 ™ 
Watt 20 $15.95 per 


RESISTOR SPECIAL 


i Watt, 1 Watt, 2 Wat ome 10 Watt re tor 
Sold only in assorted f 200 for $1.98 


Box of Six....49¢ ae 
An exclusive South River device for pro- HEAD PHONES 
tecting, strengthening, and safeguarding 6 ft. moisture proof cord and phone tip ter 
chimney and strapping. Prevents chipping Low impedance. $2.98 per set 
of chimney. Permits uniform tightening of 
banding. Safeguards mounting — TOSS SESUVENATOR 
South River Antenna Mounting Accessories ers 


are carried by every leading TV Parts ELECTRONIC LINE FILTER 
Jobber from coast te coast. ; 


Write for your copy of our new 1953 terference nue f a 
catalog. ! cal iances. Prices .78 each. In wts 
in Canada A. T. R. Armstrong Co., Toronto 


Increases the life of fading picture tube 


ilter into outlet, and plug tele 


ANTENNAS 
SOUTH RIVER METAL Brach" Radar tenna UHF corner reflector 
PRODUCTS CO., INC cic ane ae nT = nie ee et OR 


adio and TV antenna 
SOUTH RIVER, N. J. ene ° 

Hi-Lite Electronic Sales Co. 
ONEER AND OUTSTANDING PRODUCER DEPT. RN, 837 18th AVE. 

f FINEST NE OF ANTENNA MOUNTS IRVINGTON 11, NEW JERSEY 


0100 with call in German, the news 
in that language; Munich, 6.160. noted 
0800 with news in German t 
1200, and at 0100: Frankfurt 

has news in German 0100 and 
Overseas Service, Cologne 

5.98 at 0830 with dance music. a 
with dance music 1700: with news in 
German 0100. (Pearce, England) This 
channel is used parallel 7.29 to North 
America 2030-2330. (Bellington. N. Y 
Morrison, R. I., others) Heard or 
11.795 at 1700. (Scheiner, N. J.) 

Holland—Radio Nederland 
should be using a new 19-m 
probably 15.245. (JSWC, London, 
ers) Noted with news to North 
ica 1645 on 11.73, 9.59, 6.025 
Pa., others) 

Hong-Kong—ZBW3, 9.525, Victoria 
heard 0515 with English session of re- 
corded music. (Sanderson, Australia) 
Noted irregularly with news 050 
(Balbi, Calif.) Has newscast 0930 
(Navarro, Philippines) 

Hungary Budapest 
English 1600-1630 on 9.833, 11 
(Pearce, England) Mailbag 
Sun.; reports requested. (Catcl 
land) 

India—Delhi, 11.95, noted to WV 
Indies 1830. (Catch, England: Niblack 
Ind.) Has replaced 11.85 and has news 
1930. (Bellington, N. Y., others) De 
hi, 15.35, noted 0245 with news. (Sa 
derson, Australia) 

Indo-China (Vietnai 
France-Asie, 15.420, Saigon, is 
able now around 0700 althoug! 
days has bad QRM from a N. Y 
mercial phone station. (Bishop, Ohi 
Heard well with news 0500. Also wit! 
news 2035 on 11.925. Heard on 9.745A 
at 0615 with French session of news 
music. Hanoi, 7.405A, heard 0630 
French news and music, fail 
(Sanderson, Australia) “Voice 
nam,” 9.620, Saigon, noted 0 
in Vietnamese and Englisi 
in Tokyo. (Ishikawa) 

Jran—EPB, 15.100, Teheran 
news 1500, Russian 1515, closes 
when clock strikes 1200. (Pearce, Eng 
land, others) Has Turkish 1345-1406 
Persian 1400-1430; German 1430-1445 
French 1445-1500. (JSWC. Londor 

Israel—Tel Aviv, 9.010A, has news 
1415; French 1430-1515, and “Voice of 
Zion” session in English 1515-160 
closedown. (JSWC, London, others) 

Italy—Rome noted signing o1 
news 0400 on 17.80 15.40 
(Pearce, England) Noted in Engli:s 
to North America 1920 on 95: 
(Esser, Pa.) With news 2145 on 9.575 
and 11.810. (“The Knob Twister 
Iowa) Is strong on 15.40 in Spanis} 
2020. (Niblack, Ind.) 

Lebanon—Beirut, 8.036, noted 1600 
in French, 1625A with news in Arabic 
and closing 1630 with march (not “La 
Marseillaise”’). (Pearce, England; Fer- 
guson, N. C.) 

Libya—Forces Radio Station, 4.785A 
Tripoli, noted around 1400-1600 close- 
down, when gives time as “ll p.m.,” 
and plays “God Save the Queen;” an- 
nounces as 4.782 and says will return 
at “6:30 a.m.” (2330 EST’). Often has 
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BBC recorded features. (Pearce, Eng- 
land; Cushen, N. Z.) Uses 250 watts SEE LEO FIRST FOR ae & 
to a dipole running east-west; reports 
requested to No. 1, FBS, Tripoli, Mid- 
die East Land Forces, Libya. (Radio 


Sweden) 
Luxembourg Radio Luxembourg 


6.090, noted 1700 with call in French, 


then dance music another day at 1325 | can SAVE you money... Liberal Trade-ins a. A 
with news in French. (Pearce, Eng- wgcra 
land) 

Madagascar Radio Tananarive 
noted closing 1200 on Sat. and 1230 
Sun. in Malgache program on 7.374A; 
uses “La Marseillaise’’ at sign-off 

Malaya—BFEBS, Singapore, noted 

11.82 at 1045 when gave frequen- 
cies of 15.435, 11.820, 11.955, 7.120; 
listed schedule at 1130 closedown as 
0800-0900 on 15.435; 0915-1030, 11.820; 
1030-1130, 15.435 and 11.820 for India- 
Pakistan; 0800-0815, 7.120; 0900-1130, $199.95 $249.95 
11.955 and 7.120 for Burma-Thailand 5-76 RECEIVER ° 
(Pearce, England) Is fair level on SX-71 RECEIVER 
15.435 around 1100 daily. (Boice, Extra selectivity with double superhetro- ; AP 
Conn.) Radio Malaya, 4.825. Singa- dyne circuit. One RF, two conversion and Double Conversion sharp selectivity, 
pore, heard 0615 with news, commen- 3 IF stages. Range 550-1550 Ke, 1.7-34 plus built-in NBFM at moderate cost. 
tary, music. (Sanderson, Australia) Me in four Bends. 8 tubes plus vellage 5 11 tubes plus voltage regulator and 

. regulator and rectifier, Complete with 


Martinique — Radio Amate ur, Lon- tubbne, tase epocter. | rectifier. Low down payment. 
don says Hardwick N Z., has 


“squeezed a QSL out of FNRI. Fort- NAME YOUR TERMS * LOW DOWN PAYMENTS * PERSONALIZED SERVICE 


de-France on 9.700, which is indeed HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


another nice item for his collection. 

We are pleased to note that this sta- —— — pote pepo $129.95 
. i a : , $59.95 $-S3A ‘ $ 99.95 $-78A $ 89.50 

tion is at least still active on this $99.50  $-72L $119.95  $X-62 $349.95 


channel.” Not re porte d as heard in $59.95 S-77A $129.95 $-72 Portable $109.95 

USA for a long, long time R-46 S A $24.95 

, -—~ ’ a pecker HT.20 KmTR $449 50 
Nicaraqua—YNOW noted on 6.077 


SEE US FIRST FOR THE NEW SX-88 RECEIVER .. sa99.95 


’ 


lately up from 6.055, identifies in 


Spanish 0800; has QRM from YSC, | JUST OFF THE PRESS! 


6.078, El Salvador; is on before 0730 . ° 

a cane: to Ss, Aen cae Big New WRL 1954 Catalog 
Northern Rhodesia Lusaka sent ’ Offering the greatest selection of radio & television 
hedule of 0700-1400, 4.826: 0700-1200 equipment, parts, and supplies, from ‘The World's 

7.220: 1215-1400, 3.914 (Pp arc Ey " , . Largest Distributor of Amateur Radio Transmitting 

a. So ns dia carce, SNS: Equipment." Order with confidence from WRL—the 


] ri 
land) world's most personalized radio supply house 


way—Radio Norway, LLG. 9.610 
good to Eastern North America 


, ; 
} j 
2000-2100: extends schedule to JIZOA Send for FR EE Copy 


Sunday when has English session mm mete rm me eee 
- Norw ay This We ek : { Fer guson, . WRITE—WIRE | wintiwae, 9 
‘. C., others) Heard to Western North PHONE 7795 ; Councit Biutts, sowe 
America from 2300. (Niblack, Ind., Please send me WEN RINvE DatD 
+} : Radio Map 25¢ SX-71 Info 
otners) 


: . 4 vr { New Cata $-76 Info 
Outer Mongolia Ulan Bator. 6.325. Used Equipment List New log Book 
noted in N. Z. opening 0400 at “ak » adie Name 
! > o 
level. (Radio Amateur, London) FY Time eee 
. pace : : LABORATORIES COUNCIL BLUFFS Address 
Philippines—The Far East Broad- x 


. . sore . 1OWA City State 
isting Co., Manila The Call of the i ner 


Orient,”” recently observed its 5th an- 
niversary; broadcasts to Asia, the 
Middle and Near East, and Europe in 


36 languages now over 7 transmitters 
(Radio Sweden) DZH9. 11.855. good 1953 
DZH7, 9.73, good 0315 with news . 


(Balbi, Calif.) DZH2, 9.64, noted 0500- 
AUDIO FAIR! 
i of ' 


0730 at good level; DZH3, 9.500, fair Event of 
0630-0800; 9.690, good at 0700-0830 in the Year! Presented by THE 
. . Th le the Audio le of utmo 4 TIME: I 
Pitcairn Island—Scheiner, N. J., has 


English. (Ishikawa, Japan) 
interest to Government and M. ! ry Age n es, Broadcast En jineers Oct. 14,15. 16,17 
received word that there is a new Recordists, Sound-On-Film Men, Hobbyists, High Fi ty Enthusiasts . , ’ ’ i 
' and Distributors and Dealers of Audio and High Fidelity equipment ° 
radio station on this island; was built nn gunee I oh ea t j ntrat "v ae n of Ave ~ 
. he AUDI é is the irgest an most conce e exnhibitio 
by a New Zealander and transmitter Audio Equipment held under one roof! Every up-to-the-minute devel Hotel New Yorker 
is called the “Transarctic”; will use opment will be represented, seen and heard New York City 


an Australian wind charger to provide SPONSORED 


e anr 


i 
Registration On ' 
I 


necessary power; call will be ZBP by Se ene NO ADMISSION CHARGE Sth, 6th 
, 0 


and will use English with 500 watts 
power between 1.5-13 mc. on the s.w 
band. No further details. = = = 


AUDIORAMA is presented by THE AUDIO FAIR {and 7th Floors 4 
HARRY N. REIZES, Managing Director, 67 W. 44 St., N.Y 
aa aE aeETtlaeEetll aerate ee Cee Cee leer Cae Oe ee eee eee ee oe 
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“ON TOP 


OF-THE-STATION 
RECEPTION’ 
tn he 


These “BIG JACK"* Antennas are performing with 
Outstanding success in many areas. Near-station instal- 
lations of the BJ-1 provide a higher gain and clearer 
picture on all VHF channels in range. The BJ-2, for 
fringe area installations, has provided excellent recep- 
tion where other antennas have failed. 


Kay-Townes superior 
constructions and en- 
gineering details plus 
fringe area **Know- 
How” make the BIG 
JACK series the greatest 
high-gain VHF anten- 
nas ever built. 


CHANNEL NUMBER 


BIG JACK 
ANTENNAS 


KAY-TOWNES 
ANTENNA CO. 


BOX 586, ROME, GA. 


Poland—-Warsaw noted with English 0130-0200 on 9.555 
and 7.105A; with English 1730-1800 near 5.93: at 1200-1230 
on 9.555, 7.175, and repeated 1230-1300 on 9.555, 7.145 
(Pearce, England) Has quite powerful signal on 9.57 
with English 1400. (Bishop, Ohio) Heard opening 1715 
on 11.74 in English. (Bellington, N. Y.) On same channel 
with English 1945. (Scheiner, N. J.) 

Portugal—Lisbon’s new 11.835 channel noted signing on 
1230 with news in Portuguese, parallel 11.99A. (Pearce, 
England) Good on 11.99A at 1622 tune-in. (Bishop, Ohio) 
Heard closing 1840 on 11.924 and 11.960 parallel, and 
separately on 11.996. (Catch, England) Heard to North 
America in Portuguese 1900-2100 on 9.745A (Zerosh, Pa.) 
And parallel on 5.973A. (Saylor, Va.) Verifies quickly 
now with a new, attractive QSL card. (Stenson, Sweden) 

Portuguese India—-Radio Goa at present operates on 


0230-1430; shortly will also use 15.235, 17.795, 
; the 3.425 channel, 5 kw., is still used experiment- 
ally. (WRH) 

Sao Tome—CR5SC, 4.807, noted with news in Portu- 
guese 1545, closing 1602 with “A Portuguesa:” CR5SB, 
17.677, noted Sunday 0700-0800 close-down. (Pearce, Eng- 
land) 

Saudi Arabia—Djeddah, 11.845 and near 9.650, heard 
with interval signal 1030, signed on with march-anthem 
1036; all-native. (Pearce, England) 

Somalia—Radio Mogadiscio officials list the transmit- 
ter as an Imcaradio (Italian), 300 watts, with a doublet 
antenna, omni-directional, on 7.420 at 0445-0530 Italian: 
0915-1015, 1100-1200 Somali; 1200-1300 Italian. (Scheiner, 
N. J.) 

Switzerland—Berne, 9.665, noted at good level in Eng- 
lish 1445. (Esser, Pa.) Heard closing North American 
transmission 2300 on 6.165. (Hathaway, Ill.) HEI, 
11.615, excellent level in N. Z. in Spanish 1930. (Hard- 
wick) 

Syria-—-Damascus, 11.910A, has news 1645 and 1715; off 
1730. (Baetz, Ill, others) 

Taiwan (Formosa)—BED4, 11.920, “Voice of Free 
China,” Taipeh, noted 1325 with news, off with national an- 
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INTERNATIONAL ¢ 
RECTIFIER =f 


CGRPOR ATION 
> Pa 


CI 


W 


r 


Actual Size 


DIAMETER: Reverse Leakage at 10 volts RMS: 
From %” to 13/32” 0.6 microamperes to 

LENGTH: From \” to 4%” 2.4 microamperes 

RMS applied voltage Potted in thermosetting 

From 26 volts to 208 volts compound 

DC output voltage Temperature Range: 

From 20 volts to 160 volts From —60° C to 100° C 

DC output current Available in 1, 2, 3, 4, 5, 6.7 

ave. from 200 microamperes and 8 cell Diodes, 
to 11 milliamperes 


WRITE FOR BULLETIN SD-1 


INTERNATIONAL RECTIFIER 
o£ See fe ee 


Piaza 5 8665 
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them 1500. (Pearce, England) Ishikawa, Japan, says is 
heard on 11.735 and 9.775A at 0400-0900 in Chinese, Japa- 
nese, English, good level. Sanderson, Australia, notes 
BED32, 9.778A at 0345 with Western music, Chinese news. 
Saylor, Va., recently heard BED26, 10.080, at 0100-0215. 

Thailand (Siam)—Bangkok’s HSK7, 11.910, noted 0515 
with news and music, then Thai session. (Sanderson, 
Australia) By now may have new 50 kw. transmitter on 
air with news services to Europe 1700-1800, and to North 
America 2200-2300, in English; not known what frequency 
will be used, but possibly will be 11.700A. Plans a regional 
station setup soon, may have two stations in this service 
in operation next year. (Scheiner, N. J.) 

Tangier—-Pan American Radio, 7.405A, noted mixed 
with Athens (Greece) Forces Station to 1703, then in 
clear to fade-out 1745. (N. Z. DX Times) Radio Interna- 
tional, 6.110, heard around 1600. (Alonso, Spain) 

Trieste—-The British Forces Station has an experi- 
mental transmission on 15.125 at 1100-1800. (JSW, Lon- 
don, others) Fairly good level in N. Y. (Legge) Heard 
from 1400 onwards. (Saylor, Va.) 

USI (Indonesia)—-Djakarta now uses 11.785 parallel 
15.15 to Europe in English 1400-1500. (N. Z. DX Times; 
Pearce, England) The Indonesian Air Force Station still 
operates on 11.945 and is strong in N. Z. around 0500. 
(Radio Amateur, London) 

Venezuela—YVKD, 4.890, Caracas, noted 1800 with news 
in Spanish, good level. YVLA, 4.780, Valencia, fair level 
1815. (Catch, England) YVLK, 4.970, Caracas, is good in 
English session 1800-1900. (Kroll, N. Y., others) YVKF, 
Barquisimeto, noted on 9.510 at 2000-2030 with classical 
music; all-Spanish. (Middleton, Ohio) 

Yugoslavia—-Radio Yugoslavia, Belgrade, uses a new 
channel of 9.615A from 2230. (N. Z. DX Times, others) 
Heard with English 0130 on 6.100, 9.505; 1200, 6.100; 1315 
and 1645, 6.100, 6.150. (Mickelsson, Sweden) 


Press Time Flashes 


Etersvep, Sweden, reports transmissions from Kat- 
mandu, Nepal, begin at 2330, 0310, and 0830 on 7.370; 
(Continued on page 156) 
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POINT CONTACT RP 
TRANSISTORS PNP JUNCTION 
TRANSISTORS 


Tiny, stable high gain 
units, most economical 
of power, may be sol- 
dered in place or sock- 
eted in a recommended 
RTMA transistor socket. 
Suitable for audio am- 
plifiers, servo ampli- 
fiers and transformer 
coupled carrier ampli- 
fiers. In plastic or her- 
metically secled in 
metal and glass. 


Available in a 
able 


Unit 
illustrated 
at right 

her meticaily 
sealed. 
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Soon... 
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Our engineers will be glad to offer suggestions regarding your 
Germonium Transistor and Diode applications without obligation 
... Write to Section RT 1. 


Seletron and RADIO RECEPTOR co., INC. 


Germanium Since 1922 in Radio and Electron 


Division w ‘ s " s 
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ANTENNAS 
EVER BUILT! 


FAR-REACHING 
‘and PHOTO-CLEAR 
RECEPTION! 
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Original, revolutionam 
FIXED IMPEDANCE* aie 
provides All-Channet igh 
reception with a singleady 
sion line. , 
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Kay-Townes”’ BJU Antennas re il 
recoynized leaders in the field of & = 
picture, high-gain, trouble-free ut LZ. 
VHF antenna performance! Simplit® OH 
but more exacting and efecto 
engineering has resulted in “bug-free 
antennas that provide photo-clear 
reception, One lead-in wire only. No + 
matching pads or isolation filters . . 
no coils or condensers . . . which tend: 
to cul down signals, 
f 
Rane BEST ALL CHANNEL 
MHF-VHF ANTENNA 
PD AVAILABLE!” says 
~wteuding Alabama Dealer 
Hen y N. Bailey of Mobile 
ss) We have tested more 
hah 25 different antenras in 


KAY-TOWNES 
ANTENNA CO. 


BOX 586, ROME, GA. 


All-Purpose Crystal 


MICROPHONE 


MODEL 777 
List Price $18.95 


MODEL 777s 
(with switch) 
List Price $20.95 


(Price includes 
crodie 

for mounting 
on stend) 


its Versatility and 
“Hand-a-Bility"’ make it 
an ideal low-cost 
all-purpose microphone 


LIGHT! The new “777” Slim-X Micro- 
phones are rugged little microphones 
weighing only 6 ounces! They are 
designed for good-quality voice and 
music reproduction. Their versatility 
and “hand-a-bility” make them ideal for 
use by lecturers, announcers, instructors, 
and Hams; for audience participation 
shows; carnivals; panel and quiz shows; 
and use with home-recorders. When 
mounted on either cradle or swivel, the 
“777" can be removed in a flash (no 
tools necessary) —simply by lifting it out 
of the holder. This makes it an ideal 
“walk-areund” hand-held microphone, 
TECHNICAL INFORMATION: Smooth 
frequency response—60 to 10,000 ¢.p.s.; 
special-sealed crystal element—for long 
operating life; high impedance; 7’ 
single-conductor cable, disconnect type. 
Dimensions: (Microphone only) Length, 
144"; Diameter 1”. Finish: Rich satin 
chrome overall. 

NOTE: Lavolier cord for suspension of Micro- 
phone around neck is available. (optional). 


ACCESSORIES FOR 777" 
MODEL $38 STAND is « heavy die-cast base. 


Includes metal serew machine stud for connec ting 
microphone adaptor to stand base 


List Price: $3.00 
MODEL A25 SWIVEL ADAPTOR features a 


long-life, high-quality swivel connector. Is lined 
with a long-life nylan sleeve—for noise-free and 
scratch-free insertion and removal of microphone 


List Price: $5.00 


With 
Leavolier 


i 


1 On Fleer 
| Stand 


On 538 Desk Stond 
(With A25 Swivel! 
Ba" | 


SHURE BROTHERS, Inc. 
MICROPHONES and ACOUSTIC DEVICES 
225 W. Huron St., Chicago 10, lll., Cable: SHUREMICRO 
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not confirmed. Radio Amateur, Lon- 
don, says a station announcing as Kat- 
mandu, has been reported testing on 
9.856 in Hindi, Pathani, Tamil 
French around 0630. 

ZL2, 9.54, Wellington, New Zealand, 
noted 0300. (Frazier, Texas) Heard 
over ZL9, 11.810, and ZL3, 11.780, from 
around 2250 0000 with good 
level on former, fair on ZL3. (Baetz, 
Ill., others) 

A new channel of 
(Siam) is HSK9 
with news, music 
tralia. (Sanderson) 
50 kw. transmitter 

The BBC 


and 


to after 


Radio 
11.700, heard 
good level in 
May be the 


Thailand 
0500 
Aus- 


neu 


London, has been testing 
0430-0800 on 15.390, 15.400. (N. Z. DX 
Times) According to announcement, 
by now the 1015-1030 news 
from Radio Pakistan 
9 484, 5.990. (Pearce, 
France- Asie 


session 
should be on 
I ngl ind) Radio 
Saigon, Indo-China 
(Vietnam), tests to Europe on 11.950A 
at 1035-1100 in French, 1100-1130 in 
English; reports requested to Box 412 
Saigon Sweden, others) 
Radio new 50 kw 
transmitter is in use on 6.090 at 0040- 
0930, 1045-1800, mostly in French 
(Mickelsson, Sweden) When this was 
compiled, the VOA relay at Salonika, 
Greece, was scheduled with 
Europe on 6.040 at 1245-1655; on 7.270 
at 0900-1645 

Clandestine Radio Espana de Inde 
pendencia still noted around 1750 with 
“news” in Spanish on 10.280. (Catch 
England) Radio Sweden says Deutsche 
Welle, Cologne, the German Ove 
this 
11.795 
1300-1600 


(EBtersve p 
Luxrembourg's 


fests to 


SEUSS 

neu schedule 

0530-0830, 
17,845 


Service, Is on 
2030-2330, 
0930-1230 
11.795 
Revised schedules of Radio Pakis- 
External Service are 2015-2100 
11.885, 15.335 to Southeast Asia: 2315 
2400, 15.335, 11.770 to East and South 
Africa: 0440-0600, 9.645, 15.335 to South 
Asia; 0630-0715, 15.335, 17.770 to Indo- 
nesia; 0830-0915, 11.674 to Burma 
1100-1200, 6.235, 7.010 with Afghan- 
Persian Service; 1215-1300 same chan- 
nels with Iranian 1310-1330 


15.275: 
1700-2000, 


tans 


Service; 


General Overseas Service 
speed news in English), 11.650, 7.010 
(or 9.6457); 1330-1430 same channels 
for Arabic Service: 1445-1530 to Tur- 
key and 1530-1615 to the United King- 
dom, 9.645, 11.650 (Radio Australia 
others) Djeddah, Saudi Arabia, seems 
back on 7.255A again from 7.305AV: 
noted 2143; has QRM now. (Washing 
ton, N. J.) The Nicaraguan on 6.197A 
seems to be YNVP up from 6.185 and 
6.188; announces “En Managua, Las 
Emisoras de Radio Mil:” 
2335 sign-off. (Stark, Texas) 

Zurich sunspot count predictions 
are Sept 15: Oct 14 Nov 1: 
Dec.—-13. (Ferguson, N. C.) Radio 
Hirondelle, Hanoi, Indo-China (Viet- 
nam), noted on 7.410A opening 
with news in French or Vietnamese to 
0515, then Western music 
fade out by 0600. The Thai Army Sig- 
nal Corps Radio Service, HSIJS, 4.875 
noted daily 0630-0700 with weak sig- 
nal in Australia: DZI7, 6.080, Manila, 
noted in English 0500 relaying DZMB: 
Radio Peking’s new 12.620A channel 
noted in English 2200-2215 but with 
bad CWQRM. (Williams) 

A new Brazilian 
Universidado do Rio Grande do Sul 
Porto Alegre, 3.944, with 1 kw. Port 
Stanley, Falkland Islands, is reported 
now on 580 ke. and 6.100 in addition to 
3.440; further details desired; not 
‘Radio Liberation Munich 
Germany, heard on 15.105 at 1400 
1415, with news in Azerbaidjani fol 
lowed by an Armenian program 
1415-1430. The Technical School of 
Istanbul, Turkey, closed its s.w. sta- 
tion in June and probably will return 
October, 

6.690 


* * * 


(dictation- 


has gone to 


0500 


Starts to 


station is Radio 


con- 


firmed 


to the air in 
same channel 


presumably on 


WRH) 
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The Hammarlund Manufacturing Co., Inc. of New York recently produced its 10,000th 


“Super-Pro 600° communications receiver. 


The receiver, which is in use by all the 


military services as well as by governments and commercial groups all over the world, 
has been in production since 1950. It is used in the Presidential Communications car. 
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an incredible range of orchestral col 

orings. From the opening snare flour- 

ish and sharply accented bi: drum 

through the wonderful pizzicati and 

xvlophone of the third movement, to 

the tremendous tympani explosions 

and savage drum rolls of the move- 

ment called “Protest this is a grand 

and glorious feast of transients! Be- 

lieve me the “Protest” movement is 

named Watch your gain control 

you'll find the spe aker cone in you 

With controls set for AES equal- 

or no touch up of bass o1 treble, 

boost was required. Surfaces 

exceptional good, in spite of 
per-wide dynamic range 

vy, this is certainly best 

and the Minne apolis have 

te for the Mercury “Olym- 

Dorati is if the best 

His me 

of this 

itness to this 

esponds sen- 

tion, with 

extra- 


: n the 
Rodzinski version ! olumbia, 
will find this up-to-date recording 
n every aspect and well 


investment 


WAGNER 


SIEGERIE D's RHINE jou RNEY and 2 Pp E R M e) F L U x 


and 


AND LIEBESTOD (from Tristan und 


Sangli ea ie Up ROYAL 


conducted by William Steinberg. Capi- 
tol “FDS” $8185, 33'4 rpm, AES curve. 
Price $5.72. ‘ 
. > 9 vee 

Here are two standard “warhorses” HIGH SPEAKER 
brought up-to-date with Capitol’s 7 a 
lick new “Full Dimensional Sound.” 
I've always admired Steinberg’s con- The finest speaker ever made by Permoflux retaining all 

ga 

the exceptional features of the famous Royal Line plus 

new developments in design giving you a performance which 
Festival in Chicag some seasons is Virtually Distortionless. lt has Full Range Re sponse 
back He is on familiar ground with (to the limits of audibility), and Superior Damping 
the “Siegfried work and evokes with Maximum Sensitivity 


ducting, especially since hearing him 
do the Verdi “Requiem” at the Ravinia 


some splendid sonorities from the or- TI . 

us un urpassed performance is due to exclusive 

: Permoflux features, such as %T.S.C. (treated 

luminous “big hall" type of recording, ' slotted cone) for extended distortionless low 
very live and with sufficient detail to frequency response. #eLatest design in magnetic 
hold it together Strings are very tructure utilizing heavy Alnico 5 ring 
clean and percussion sharp and crisp magnet for maximum flux density 
My only quibble is that the big cli- &Specially designed single cone radiator for 
maxes seem to lack the punch and premrenne te © veee 
weightiness we associate with this es without the phase distortion due to 
separate speakers for high 

and low frequencies 


chestra Soundwise, this is a very 


full high and low frequency response, 


music Otherwise, this is certainly 
the best “Siegfried” at the present. In 
the “Tristan,” Steinberg is competent See and hear the For descriptive 
and musicianly, the recording excel- oer - oe literature write to 
lent. However, this score still seems ———— 

to be the property of Stokowski, who 

has a way with this music, and whose 


recording remains unmatched. / ) 
WALTON ermofbux CORPORATION 


FACADE 

LAMBERT 4918 West Grand Avenue, Chicago 39, Iilinois 
HOROSCOPE (Ballet Suite ) 2365S. Verdugo Rd., Glendole 5. Colifornic 

The London Philharmonic Orchestra | 

conducted by Robert Irving. London | 
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FACTS YOU 
SHOULD KNOW 
ABOUT UHF 
CONVERTERS 


Many converters on the market to- 
day are unsatisfactory in fringe and 
shadow areas where signal strength 
is low. Before you install a UHF 
converter in these areas you should 
know these facts: 


Signal power loss in the preselector 
seriously affects picture quality. 
Most UHF converters use sliding- 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner converter uses 
High Q coaxial cavity tuners with 
no sliding contacts. Signal power 
loss is cut to 3 db. The resulting low 
noise figure keeps picture quality 
high. 


Oscillator radiation often causes dis- 
turbing interference with neighbor- 
ing sets. In the Turner converter the 
oscillator tube socket and all asso- 
ciated circuits are inside the coaxial 
cavity, self-shielded. Removable cov- 
ers provide a second shield against 
radiation, 


High amplifier noise figure can fur- 
ther damage picture quality. The 
Turner converter uses a_ special 
broadband amplifier with Cascode 
circuit. It retains the preselector 
signal savings without appreciably 
increasing the noise figure. The 
Turner amplifier noise figure is 
only 4 db. 


Whether you're selling converters 
for installations in shadow or fringe 
areas Or putting one in your own 
home, remember the Turner 
converter often means the difference 
between good reception and bad. 


EXCLUSIVE TURNER FEATURES 
Higher sensitivity 
Extremely low noise figure 
Exceptional frequency stability 
Double shielding 
Hi-Q silver plated coaxial cavities 
No sliding contacts 


OTHER MAJOR TURNER FEATURES 


Continuous  single-knob 
nated slide-rule dial. Smatier size: 
8''x6"x6". Use with UHF or combina- 
tion antennas. Self powered, uses chan- 
nels 5 or 6. Complete installation in- 
structions for 110-120 volts 50-60 cy- 
cles AC. Schematic included. 


tuning. illumi- 


In VHF fringe and shadow 
areas, the Turner Booster is 
a superior performer,. too. 


tHe TURNER company 


901 17th St., N.E., Cedar Rapids, lowe 
Export’ Ad Auriema, tnc., 
89 Broad St., New York 4, N. Y. 
Canada: Canadian Marconi Co., 
Toronto, Ont. & Branches 
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ffrr LL771, 3314 London ffrr 
curve. Price $5.95. 

London has just issued a spate of 
music by English composers in what 
they call the “Special Commemorative 
Coronation Series.” In spite of this 
mouthful, this is a very noteworthy 
collection of the works of some of 
England’s most highly regarded mu- 
sical talent. The disc here reviewed 
is the one most likely to appeal to hi- 
fi fans. The Walton “Facade” is racy, 
impudent music, chock full of the 
things dear to the audiophile’s heart 
Snarling snare drums, bells, and tri- 
angles in profusion, really high reg- 
ister flutes and piccolo, and in one sec- 
tion some wonderful castanets. A 
superb job of recording. The only 
thing I missed was the fantastic and 
amusing poetry of Edith Sitwell, for 
whom Walton wrote this music. How- 
ever, many will prefer this orchestral 
version over the difficult-to-follow edi- 
tion with the spoken words. Lambert's 
“Horoscope Ballet” is a frothy trifle, 
very pleasant to listen to and with 
enough dissonance here and there to 
make it interesting. Sharp, brilliant 
recording, especially fine woodwind 
playing. Robert Irving conducts both 
of these works with a sure and know- 
ing hand and gets the best from a 
good orchestra 


rpm, 


VAUGHN WILLIAMS 

A PASTORAL SYMPHONY 
The London Philharmonic Orchestra 
conducted by Sir Adrian Boult. London 
ffrr LL721, 33'4 rpm, London ffrr 
curve. Price $5.95. 

Another disc in the “Special Coro- 


nation Series,”’ this is a notable “first’ 
for London. Those who have patient- 
ly waited over the for some 
enterprising company to give them a 
recording of this great work will re- 
joice in the splendid job that has been 
done. Very frankly, this is not the 
kind of recording preferred by the hi- 
fi crowd. There are no tricky effects 
no bombast. There is, however, a very 
wonderful recording of a most unusual 
work. The score has a strange and 
mystic quality, a sort of “other world- 
liness’”’ which even the most hardened 
hi-fi fan can’t fail to be interested 
in and attracted to. Sir Adrian is 
thoroughly at home with Vaughan 
Williams and his reading is powerful 
without being pedantic. Silken string 
tone. some huge sonorities and a quiet 
surface add to the attractiveness of 
this “off-the-trail” disc. Well worth 
your attention. 

EpitTor’s Notre: This new column is 
presented as a “bonus” to audio 
readers. It will be continued and ex- 
panded in scope if reader interest in- 
dicates a demand for this type of re- 
view. Your letters, either “pro” or 
“con,” will be appreciated and will 
serve to guide your editor in the con- 
duct of this department. 

fay we have your comments? —}-— 


MIDWEST RELAY 


T. & T. has announced the comple- 

«tion of a new radio-relay system be- 
tween Chicago, Milwaukee, and Minne- 
apolis. 

It will provide 400 additional long 
distance phone circuits and a TV chan- 
nel between Chicago and Milwaukee. 


years 


our 


ELECTRONIC FLASH PROJECT 


APTAIN J. E. BROYLES, F. E. Warren 
Air Foree Base, Wyoming, has re- 
ported on the success of a building proj- 
ect undertaken by the personnel respon- 
sible for the operation of the MARS 
amateur radio station at the base. 

The group built the electronic flash 
unit deseribed in the March, 1953 issue 
of RADIO & TELEVISION NEWS 
(“Build This Electronic Flash”) and 
are so enthusiastic over its performance 
that they sent in a photograph of the 
completed unit. 

According to Captain Broyles, the 
flash is housed in a mahogany box no 
larger than a lady's “cosmetic case.” 
The cabinet contains both the battery 
pack and the a.c. power supply. The 
group had to make a few changes in the 
circuit diagram as printed because of the 
unavailability of parts. They used three 
75 ma., 125 volt selenium rectifiers in 
place of the two 20 ma. rectifiers speci- 
fied in the original parts list. They sub- 
stituted an NE-51 neon lamp for the 
NE-1l shown and added a 2 amp. fuse 
in the primary of the power transformer. 

The cabinet was built with the side 
width slightly less than the front width 
with the depth about the same. The in- 
ternal parts are accessible by means of a 
hinged cover which is fastened by a brass 
trunk-type lock. Both switches and the 
fuse holder are conveniently located on 
the front. The indicators, the a.c. light, 
and the neon lamp are located on the 
top of the hinged lid. The back of the 
box carries the two parallel plugs wired 
for the flash lamp and an extra unit 


which can also be used. In addition, a 
plug is provided to connect the two-wire 
connector that goes to the synchronizing 
switch on the camera. 0 


Airman George A. Lehmkuh! poses with 
the electronic flash unit constructed by the 
MARS station (K7FAO) group at the F. E. 
Warren A. F. Base in Wyoming. The re- 
flector is a standard Kalart flash modified 
slightly to take the 4-prong plug and 
flash lamp. The camera Mr. Lehmkuh! is 
using with the electronic flash is a Leica. 
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Tape Recorder Counter 
(Continued from page 51) 

= 


inch brass rod. Twelve-inch lengths 
of solid brass rod are a standard radio 
hardware item at any parts jobber. 


Assembling the Counter 


The spring is first assembled to the 
rubber bulb. The end result of this 
operation is seen in Fig. 1. The easi- 
est way is first to select a screw 
which can be driven into the end of 
the spring, using the coils of the 
spring as threads. Then pierce the 
closed end of the bulb as near the 
exact center as possible. Push the 
screw through the hole, with the head 
of the screw inside the bulb; use a 
washer if the screwhead is not large 
enough to insure that it won't itself 
come through the hole 

Next place a good-sized nut, or a 
washer and a nut, on the screw, over 
the top of the rubber bulb. At this 
point we should have a bulb with a 
screw firmly fastened into it, threads 
pointing up through the top. Now 
fasten the spring to the screw by 
threading its end over the 
threads and tightening. A 
cement spread around the 
bulb and allowed to dry 
any possibility of the 
coming apart 

Attention goes now to the brass rod 
and the counter. Fig. 1 shows how 
the assembly will be mounted. Select 
the mounting point and dimensions 
for the particular recorder first. With 
the Concertone the lower end of the 
rod was simply pushed into a %-inch 
hole in the edge of the wood case and 
the over-all rod length is 8% 
Use a ruler, or preferably a metal 
measuring tape, to figure over-all 
length once the rod has been bent, so 
that the counter at the rod’s end will 
sit about 2 inches above the upper 
face of the take-up reel and about 
1 inch from the center of the spindle. 
Then cut the rod to this length, lo- 
cate the bending point, and bend the 
rod in a vise. Bead it gently, using if 
possible a round-edge piece of stock 
in the vise so that the bend has a 
good, big radius. This rod can be 
broken 

Placing the counter experimentally 
on the inner end of the rod, determine 
the best angle from which to view 
the numbers. Then mark the rod and 
drill two holes at this angle by which 
to mount the counter. The counter 
skirt has two holes tapped for 4-40 
screws and they can be used as is if 
available screws are just long enough 
to come flush with the skirt surface 
when fed through from the bottom 
of the rod. The writer did it the 
other way, however, drilling out the 
threads and threading the brass rod 
holes for 4-40 screws which were 
placed through the top. If taps are 
not at hand, drill ordinary holes and 
use lockwashers and nuts under the 
rod to hold the screws. 


screw 
little Duco 
top of the 
will avoid 
arrangement 


inches 
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Now mount the rod-counter as- 
sembly. The easiest way is that shown 
—simply a %-inch hole in the wood 
case, into which the lower end of the 
rod is pushed. This also allows the 
rod to be swung out of position if 
necessary, without demounting it. 

The inner diameter of the spring 
should, if possible, be slightly less 
than the outer diameter of the counter 
shaft, so that the spring can simply 
be pushed over the shaft If the 
spring is too large, make a sleeve to 
fit over the counter shaft. A little 
tape or thin metal or foil is usually 
sufficient. There will be no occasion 
to remove the spring from the counter 
so it can be made solid by any 
necessary means. 

The assembly is now complete. 
After a take-up reel is in place on 
the spindle, the counter is engaged by 
pushing the rubber bulb down over 
the spindle end. When the reel is to 
be removed, just pull off the bulb, and 
let it dangle at the end of the spring. 

On the Concertone the center hole 
of the plastic NARTB reel adapter 
was countersunk about 1/16 inch with 
a half-inch drill; this revealed a little 
more of the spindle for better seating 
of the rubber bulb. The same can be 
done with adapters or reels on other 
machines if it is an advantage. 


Using the Counter 


It is desirable to be able to locate 
a given point on a reel of tape by 
winding to the same counter number 
no matter how many times the reel 
is removed from the recorder and re- 
placed. Therefore, we set up one rule 
of procedure which works as follows: 

Place the full reel of tape on the 
supply spindle or adapter. Thread the 
end into the notch of the take-up 
reel. Now give the take-up reel one 
counterclockw’se turn by hand, reach- 
ing the point when the second layer 
of tape just begins. At this point stop 
the reel. With the counter at 0000 
place the rubber bulb over the take- 
up spindle. Then begin operations 
This insures that the zero count is al- 
ways just at the same point on every 
tape and on a given tape every time. 

The bulb should remain on _ the 
spindle until the end of operation 
when the supply reel is again full and 
the counter back to zero. In this way 
it always indicates exactly what sec- 
tion of tape is against the heads 
it travels with the tape in forward 
and reverse operation as well as in 
fast forward and rewind. If the take- 
up reel is to be removed when full, 
as is true when using both tracks of 
most dual-track machines, the counter 
will be far from zero. Either omit to 
use the counter in these cases or first 
rewind the reel, disconnect the bulb, 
then get the tape back to the take-up 
reel with fast forward. 

The ideal way to connect a counter 
would be so that each count would 
indicate a specific length of tape 
This would mean connecting it to the 
capstan, in which case it would fall 
out of step on rewind and fast for- 
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RARE EEE EEE EERE 


> 1-15 ARC 5—500 to 800 KC 
* ADDITIONAL EQUIPMENT 


BC 456 Modulator 

3 BC-450 Controt Box (3 receiver) 

> BC-451 Controt Box (Transmitter) 

w} BC 442 Relay Unit (ANT) . 
Plugs: PL-147, 148, 151, 152, 153, 
154, 156—L ACH 

WH Flexible Shafting with gear to f 
receivers 

M3 Recewer Rack 

2 Transmitter Rack 

wm Single Transmitter Rack 
OM 33 Dynamotor for Command Set 

* Mounts for Above Racks 


ARMY TEST UNIT 1-236 


Meter is contained in a metal box 6%, 
long x 3°94" wide x 344" deep. Come 
complete with test leads and instruc 
book Can be used for testing betw 
AC and DC measuring resistance of ci 
cuits, checking fuses and testing ca 
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PHONES: WO 4-0827 and WO 4-08628 * 
SRANCH STORE: 159 Greenwich St., N.¥.C — 


. 
FAIA IAAAIAAAAAAAA AAI I III 
159 


PSCC CCCCCOCCOCOCCOCCCCECSCSCOCCCOSC CTS SS S| 


=» 


The ideal 
replacement cartridge! 


Titon 


Revolutionary 
High-Fidelity 


CERAMIC 
PICKUP 


No other pickup offers all 
these great advantages 


Only 2 models replace 89% of all 
present cartridges * Ideal for 
records of all speeds * Hundreds of 
thousands already used by leading 
manufacturers as original equip- 
ment * No preamplifier or equalizer 
needed * Unaffected by tempera- 
ture or moisture * Long life on 
shelf and in use * Wide adapt- 
ability and simple replacement * 


High sensitivity * Wide frequency 
range * Low distortion * No hum 
pickup * Superior tracking ability 
* Proper groove fit 


Replacement Chart and Literature Available 


TITONE PLAYAL 


— for all records. With replaceable 1- or 
3-mil sapphire or 2-mil osmium needle. 


TITONE TURNOVER 


—with unique, replaceable dual sapphire 
needle assembly. (Only needle rotates). 


$g.50 List 


Electronic Applications Division 


SONOTONE CORPORATION | 


Eimsford, New York 
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ward, or using a 
which would create 
wow and flutter 

The present method of connection 
to the take-up reel—means that the 
count is not proportional to tape 
length. At the start each turn of the 
take-up reel pulls a rather small 
amount of tape. Toward the end of 
the tape, when the effective outer di- 
ameter of the reel is rather large, 
each revolution takes up a much 
larger length of tape. 

The “Timing Chart” of Fig. 2 al- 
lows the operator to time selections 
by using the counter, despite this non- 
linearity. It is calibrated for use with 
an NARTB take-up reel or hub and 
for speeds of 7'2 and 15 inches-per- 
second. The horizontal axis is cali- 
brated in take-up reel revolutions as 
indicated on the counter; the vertical 
axis shows time in minutes. Both 
calibrations are repeated along the 
curve to save time and temper in 
tracing graph lines back to the axes 

Suppose a selection is to be timed 
The beginning is located on the tape 
and the counter number recorded 
suppose it is 100. Then the end of 
the selection is found and its counter 
number jotted down—say 650. As- 
suming the tape speed was 7 


‘4 inches- 
per-second, reference to the chart 


roller, 
danger of 


separate 
the 


shows that 100 is equivalent to 3 min- 
utes and 650 is equal to 2244 minutes 
Subtracting 3 from 22%, we find that 
the time for the selection is 19% 
minutes. 

The counter is useful 
other than timing. Sometimes, for ex- 
ample, several selections are on a 
tape but only some of them are to be 
transferred to a disc. The usual pro- 
cedure would be to edit the tape by 
cutting and splicing. This waste of 
time and tape can be avoided merely 
by noting the counter numbers at the 
ends of the wanted selections and 
the beginnings of the following de- 
sired selections. When dubbing to 
disc, the gain controls are 
when the first selection ends 
is rolled fast forward 
counter indicates the next 
lection is ready, then recording re- 
sumed.: With a little practice the 
“dead air” during the forward roll is 
at a minimum. Broadcasters will also 
find the counter useful for cueing and 
for timing, all without the 
of cutting and pasting tape. 

For a very small investment of time 
and money, the counter saves a 
deal of wear and tear on 
temper, and opens up 
every tape recorder owner 
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IMPROVING INTERCARRIER SOUND SYSTEMS 
By CHARLES ERWIN COHN 


HE usual interearrier sound system 

used in low- and medium-priced TV sets 
comprises a pentode driver stage fol- 
lowed by a ratio detector feeding the 
audio amplifiers, with the ratio detector 
being depended upon to eliminate the 
AM impressed on the sound carrier dur- 
ing the intercarrier heterodyning proc- 
ess. However, since the limiting proper- 
ties of the usual ratio detector are far 
from perfect, some buzz is unavoidably 
present. What is needed to eliminate 
this is positive limiting action in the 
driver stage, which can be provided by 
replacing the pentode driver with a 6BN6 
limiter, as shown on the accompanying 
schematic. 

The 6BN6 gated-beam is usually used 
as a combined limiter and discriminator, 
but if the existing ratio detector is in 
satisfactory condition there is no reason 
to replace it with the full 6BN6 cireuit. 
Therefore, this tube is used here as a 
limiter only. 

On the schematic, all untabeled com- 
ponents are those which are already in 
the set, so only a few new components 
are needed, It is necessary to add a 1000 
ohm potentiometer for buzz control, 
which must be mounted on the rear of 
the chassis where it is accessible for ad- 
justment. The screen and plate dropping 
resistors R, and R, may also have to be 
changed to apply the correct operating 
voltages to the 6BN6. R, should be suf- 
ficient to keep the accelerator voltage at 
100 volts or less at a current of 10 ma. 
For example, 2200 ohms is a good value 
for a 120-volt supply. R., however, 
serves only a filtering and decoupling 
function since the plate voltage rating 
is high, and thus should be around 1000 
ohms or less, All grid leaks and condens- 
ers are removed, so that the grid can 
have a d.c. path to ground through the 
take-off coil. 


The grid input (terminal 2 of the 
6BN6) goes to the sound take-off coil in 
the TV set. 

Alignment and adjustment are sim- 
ple but, like all intercarrier alignment, 
should be done with an actual TY signal 
to insure accuracy. The ratio detector 
transformer is aligned in the usual man- 
ner, after which the signal is attenuated 
by some means until it is below the limit- 
ing threshold and noise appears. Then 
the sound take-off coil is peaked up and 
the signal then restored to normal. The 
buzz control is then adjusted for mini- 
mum buzz. Since the optimum adjust- 
ment of this control depends on signal 
level, it should be adjusted under oper- 
ating conditions on the worst channel. 

This circuit will do an excellent job of 
eliminating buzz, and is also effective on 
impulse noise. However, it will not be 
effective on signals which are below the 
limiting threshold, nor will it eliminate 
excessive downward modulation. Due to 
its improved properties, it might also be 
an effective circuit for use with FM re- 
ceivers and separate-sound TY sets. —30— 


A simple circuit change for intercarrier 
television receivers which provides posi 
tive limiting action in the driver stage. 
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Hearing Aid 


(Continued from page 


When a 22% volt “B” battery is 
used, adjust the bias by connecting a 
5000 ohm, *2 watt shunt resistor be- 
tween “A—” and “B—”" (effectively 
shunting the 1500 ohm bias resistor 
for the output stage) 

The penlight cell used as an “A” 
battery may be replaced with one of 
the newer mercury cells, either to ob- 
tain a more compact layout or to ob- 
tain longer battery life (depending on 
the size mercury cell chosen) For 
the maximum in “A” battery life, use 
the Mallory type RM-1200 cell. 

If the reader desires to achieve the 
most compact design feasible for easy 
home construction, it is suggested 
that the following modifications be 
made, and that the smallest case which 
will hold the various components be 
obtained. (1) Omit tone control cir- 
cuit; (2) Use transformer output with 
a UTC type SSO-4 transformer; (3) 
Use a 15 volt “B” battery (Burgess 
U10) Jse a Mallory RM1000 “A” 
battery; (5) Use the smallest micro- 
phone available to the builder; and 
(6) Omit the output jack and wire 
the earset directly into the circuit 

Centralab recently announced a new 
3-stage printed = circuit amplifier 
vhich is even smaller than the type 
PC-200 used in the model shown. The 
ise of the later version would permit 
an even further reduction in over-all 
size However, the author was un- 
able to obtain one of these newer am- 
plifiers, even after contacting a num- 
ber of distributors, and it appears 
ikely that the PC-200 will be the most 
readily available unit for some time 

In this article, the author has 
presented the information necessary 
for a skilled technician to assemble 
a basic hearing aid; however, no in- 
dividual should indiscriminately build 
and use a hearing aid ithout com- 
petent medical advice Whether or not 
a hearing aid is required should be 
determined by a physician. 

In operation, the tone control is 
generally adjusted so that speech is 
intelligible or so that music and other 
sounds seem realistic to the use 
The volume control is adjusted to 
provide the minimum gain necessary 
for adequate volume and sensitivity; 
the “ideal setting is where the in- 
dividual’s hearing, compensated by the 
amplifier, becomes normal. With this 
adjustment, there is a minimum of 
‘blasting” from loud sounds, yet good 
sensitivity is maintained 

Often, where the individual's hear- 
ing with one ear is much weaker than 
with the other, the earpiece is placed 
on the weaker ear so that the hearing 
aid acts to bring the weaker ear up 
to “normal.” 

While battery life is fairly long due 
to the low current requirements of the 
subminiature tubes, their life may be 
extended even further by turning the 
unit “off’’ whenever it is not needed 
for long periods of time. ~ - 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HE one thing about TV service on 

which everyone is agreed is that in- 
dependent service badly needs a dy- 
namic public relations program to 
remove the fog that beclouds it in the 
eyes of the average set owner. The 
public, reading about TV service gyps, 
assumes that all service businessmen 
are shady characters who leech a liv- 
ing from those who own TV 
“Just imagine,” said one set owner in- 
dignantly to her neighbor, “these TV 
service people want five dollars just 
to come out and see what's wrong 
with our set!” Talk to the next fifty 
average TV set owners you meet and 
you will find they all harbor the same 
feeling 

Day after day, TV technicians work- 
ing on home service calls take a ter- 
rific pounding from set owners about 
charges. While it’s easy to 
about being nice to customers 
who speak caustically about service 
and its costs, it is difficult for a tech- 
nician to match wits with the vagaries 
of TV circuitry and with consumer ig- 
norance and consistently maintain a 
decorum. It is understand- 


sets 


service 


“lemons” will trigger the 
resentment in a service technician and 
get told what kind of a set he thinks 
they bought 

Regardless of who is at 
known that TV set 
clined to expect more out of 
than built into them in the 
first place. They have been misled on 
the need for service and misinformed 


sometimes 


fault, it is 
owners are in 
service 


sets was 


| on what they should expect to pay for 
| competent 


when it is needed 
This all adds up to a public rela- 
tions (PR) job of first magnitude and 


service 


| one that should be of concern to every 


segment of the industry 

The recognition of the need for a 
major public relations job in the in- 
terests of TV service quite naturally 
brings up the subject of how it can 
best be accomplished. Some people 
feel that an immense program should 
be launched on a national scale. This 
idea, however intriguing, fails to take 
into account the two most basic fac- 
tors of the problem. The first of these 
is that any effective public relations 
program, to be successful, must be 
geared to the peculiarly local needs of 


every TV area. The second factor is 
the prohibitive cost of a national pro 
gram that could be localized to meet 
metropolitan and urban requirements 

Service executives who have studied 
this problem have reached the con- 
clusion that the best initial attack on 
it should be made at local or sectional 
levels. At the present time there are 
several excellent national Campaigns 
underway sponsored by individual 
manufacturers, but it has been obvi 
ous to service businessmen that even 
these programs would accomplish 
little if they are not bulwarked by 
effective local level public relations 
programs 

However, regardless of whether you 
plan a local campaign or a national 
program, it costs money to do the 
right kind of a PR job. The question 
always arises, “Who is going to foot 
the bill?” 

In an attempt to find a workable 
answer to the problem of financing a 
badly needed PR program in the 
greater Chicago area, a group otf 
service operators got together earlie 
this year and formed the Greater Chi 
cago TV Service Industry Committee 
to develop a PR program and to find 
some way to finance it 


A Service PR Program 

In Philadelphia, where the Joint 
Electronic and Radio Committee on 
Service (JERCS) has been functioning 
effectively for 
method for raising funds to finance an 
effective PR program in the interests 
of service has been evolved 

The Philadelphia committee is made 
up of representatives of all segments 
of the industry in that area. Although 
there are several organizations in that 
city whose members are engaged in 
TV practically all of 
groups whole-heartedly in 
the JERCS planning and in following 
through to help make selected pro 
grams successful 

The basic merit of the JERCS fund 
raising program is that it provides an 
opportunity for all elements of the in 
dustry to participate, and for 
participant to gain some definite pro 
motional value in return for his co 
operation. 

The Joint Committee has developed 
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sentatives of the set distributors, parts 
distributors deal- 
and with 
the cooperation of manufacturers’ rep- 
resentatives and manufacturers in the 
Philadelphia area 

It is the JERCS’ plan to employ the 
proceeds from this show irry out 
an expanded public relations program 
in the interests of during the 
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areas, this would not become equipment by the information they get white pictures you ever have seen on 
I] serious pl oblem if the TV re- in re y to questions they put to the this set. And you won't have to spend 
idustryv will become sales-minded service technicians who call to fix a cent to get those extra good pictures 
the product as it can and their sets. As the RCA and NTSC sys on this set 
sold tem moves toward acceptance by the “In a few years perhaps, color tele- 
» decided advantage of the NTSC FCC it will undoubtedly get increasing vision sets will be sold at a reasonable 
hat it is completely com- attention in the daily papers and, of price and then I'm sure you will want 
the present monochrome course, feature writers will have a to buy one. But even then, you will 
who now owns a TV field day writing articles on it for the probably want to keep this set as a 
1ave to discard it when broad consumer weeklies and monthlies. Set second or spare set to use when your 
ge to color telecasting. It owners will be interested, of cours more complicated color set is tied up 
TV signal and ind there may be a tendency toward for service.’ 
ind-white pic- wanting “temporary” repairs to fail 
w available ing TV sets because the owner thinks Customer Relations 
ra station he may soon be able to trade the old Many parts distributors perform a 
very simple son r that one in on a new color TV receiver. The real service for their service custom 
signal in l ist under public is like that. They skimp on au ers by sending out a locally prepared 
tandards is a high resolu- tomobile maintenance and repairs for news bulletin in the form of a house 
me interpretation of the i year in cipation of trading the organ. Where the news is prepared by 
by a second old jalopy on a new model competent local writers it usually cat 
the present would a TV technician s ries a fast analysis of national devel- 
rmation is : owner who inquires about l opments that have a special signifi 
black and TV and how soon it would be vai cance in the distributor's local market 
ent TV i ? This monthly house organ also serves 
st thing, of cours¢ I] is a showcase for products the dis 
The truth in this i ne tributor has stocked for special sale 
requenci é le phrased like this that his service customers might not 
formation. Th “Mr. Set Owner, no one can tell you otherwise have known about 
black-and-white for sure when you will be able t 1\ One of the most informative house 
from an NTSC a color television receiver at price organ of this type is the *“Almo 
t i you would be willing to pa ‘olor j Broadcaster a monthly four-page 
technicians could rendet the glamor phase of TV but é bulletin mailed to its customers by the 
to the entire industry that glamor a great lan } Almo Radio Company ol Philadelphia 
present the color tele plicat production probk j ( This company headed up by Morris 
properly the people sol\ Green and Al Margolis, is a merchan 
ing em about cok , there is one thing ! color dising-minded distributing firm that 
owners ri rreath vision broadcasts will d for ou now operates eight stores located in 
ed in r feeling abe = wh it is very fine set you iow own Pennsylvania, New Jersey, Delaware 
ind wi not to buy ir ets ol They will give you the best blacl l ind Maryland 
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The news features of the “Almo operator who can be read 
Broadcaster” are written especially with a code of ethics in ass 
for it by competent writers. A typical with other responsible operators 
example of the timeliness of its arti- “Fifth, I would be my own best pub- 
cles is the following story prepared by lic relations man and become a mem- 
Paul V. Forte about G-E’s summer- ber of every possible civic organiza- 
time service business program based tion in my community 
on a contest: “Sixth, I would, of cour back th 
“General Electric is running a con- all up with the best in serv 


} ) | el e/ test for service operators. All you have nel and equipment that is 
rofe sslonals to do, in fifty words or less, is tell the “There it is, G-E. We'll be 
company how you would spend $2500 in hearing who wins the big prize 


RECOGNIZE THE id to improve your service business and, 
INIMITABLE presto, you may get a check in that NETWORK FACILITIES 


amount from G-E to do so. Of course, IVE he Bell , 
. . ore s > > Seale ne 
the fifty words go on a special blank » years age om Be yom Gpemes 
: 1, = for commercial use 916 miles of tele- 
which you pick up at your G-E dis- ss . 
MODEL 12A4) ‘ : vision channels to provide network serv- 
WATT : tributor, usually with the purchase of San Om Guava atathame tn Sue cities 
G-E parts or equipment These facilities have now been ex- 
To my mind, this is a wonderful tended to some 34,000 channel miles 
contest, even if you don’t win the main nabli re than 130 stations in 87 
prize or one of the numerous lesser sities to receive live network television 
ones. The mental exercise it should Programs. Another 13,000 channel miles 
will be added to the system between now 
and the end of the vear. 
Both coaxial cables and microwave 
radio-relays are used to provide the net- 
work service. 0 


give every service dealer and operator 
is something he should undertake, 
whether G-E gives a prize for it or 
not. After all, there’s the bigger prize 
of getting more and better television 
service business which a lot of service 
people could use right now NEW YORK AUDIO FAIR 

“Since I am not a service dealer or Mort than 20,000 music lovers, audi- 
operator, I have no right to be in the ophiles, and sound engineers are ex- 
contest. However. I have this little pected to attend this year’s Audio Fair 
to be held at the Hotel New Yorker 
October 14, 15, 16, and 17. 

Paralleling a new high in attendance 


space in the ‘Almo Broadcaster’ and, 
with no hope of winning any prizes, 


I'm going to tell G-E what I would do will be a record-breaking number of 

with that $2500 exhibitors. more tha one hundred of 

“First, | would recognize that any whom have already engaged display 

kind of service business is based on space. The Fair this year will occupy 

the extent to which the public has three floors instead of the two floors 
which have sufficed in previous years. 


as im past years, be represented by its 


realness 
| Nese confidence in me, my company, and "RADIO & TELEVISION NEWS will, 
tu the company which I keep. I would 


Ss se g , ¢ . - 
surround myself with name _ brands editors. The place: Room 504. 


| IN SOUND and ride the coattails of name brand The Audio Engineering Society’s an- 
REPRODUCTION national advertising. I would obtain, nual convention will be held at the -ame 
imprint with my own name, and dis- time as the Fair. Technical papers on a 
tribute all the literature that name wide variety of audio subjects will be 

brand manufacturers are constantly presented to the AES membership. 
making available ; This year’s Audio Fair will be open 
to all interested parties, professional 


“Second, I would spend part of that 
and amateur, free of charge. v1) 


$2500 to provide myself with adequate 
but economical addressing and mailing 
machines, place the name and address 
of every TV owner I could locate on 
plates, and proceed to make Unck 
- Sam my best salesman via the post 
AFFORDED ONLY office. My mailing would go out regu- 

larly and be interspersed with mimeo 

graphed special offers and observa 


f~ 
| | tions on the intricacy of television, as 
B K well as its need for expert service of 
ty . the kind I offer 
“Third, I would get thousands of 
H | } H 1] copies of ‘Service Management's’ na- 
tional average price chart, with my 


imprint, and send them out to every 

AUDIO AMPLIFIERS customer before his next service call 

I would attach one to every bill that I 

render and, in this way, persuade the 

f complete technical data; customer to understand and accept 

Write today tor dealer. Dept R)-5 fair prices for honest, high grade serv- 
so name of nearest ice and parts 

“Fourth, I would become an active 

member in my local TV service asso- 

BROCK t| ETRONICS ciation and work hard to help it do the 

L U, job, in behalf of myself and my fellow 

>. Ah Leal: Foal ‘Samco 49.34 businessmen, which I cannot do as an 

individual. I would recognize that the 

public is quick to accept the service 


Miss Pat Marand. singing star of Broad 
way's “Wish You Were Here” has been 
named “Miss Audio Fair 1953” by the 


SELF-POWERED PREAMP Fair's Advisory Committee of Exhibitors. 


al: 
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Mac's Service Shop 


(Continued from page 78) 


of an anesthetized rhesus monkey and 
brought out leads to miniature tube 
sockets fastened to the animal's body. 
The monkey recovered quickly from 
the operation and showed no bad ef- 
fects, but Dr. Delgado was able to 
measure the brain waves coming from 
the electrodes and to send tiny elec- 
trical currents deep into the brain of 
the animal. He found out that by 
passing a current through different 
parts of the cortex he could make a 
resting monkey raise his paws, turn 
around, yawn, scratch himself, or try 
to catch imaginary insects. A funny 
thing was that he could even change 
the monkey’s emotions by passing cur- 
rent through certain parts of the 
brain. Current through the frontal 
lobe turned the animal against his 
favorite bananas. Current through a 
point midway between the ears in the 
brain of a savage rhesus monkey 
changed him into a gentle creature 
but the instant the current was cut 
off he tried to bite 

“The interesting part of all this is 
that it was possible to assume a cer- 
tain amount of control over the hu- 
man machine from without. To a de- 
gree, it Was possible to control the 
animal with electrical currents ex- 
actly the same as if he were a ma- 
chine.” 

“If I may be so bold as to ask,” 
Mac said, “does it look as though 
these wizard machines are going to 
take the place of man's brain-cells 
in the near future?” 

“Not in the near future,” Barney 
reassured him, “but there are some 
who think that eventually cybernetics 
will do for mediocre brains what the 
Industrial Revolution did for muscle 
Machines will undoubtedly take over 
many of the simple mental tasks now 
performed by human beings. So far, 
though, nature is able to pack a lot 
more communication and_ control 
equipment into a given space than our 
scientists can. Take an earthworm 
for example, and its ability to detect 
and turn away from light. We could 
make a machine that would do the 
Same thing by using several photo- 
cells, amplifiers, servo-mechanisms, 
power supplies, etc.; but we would 
never be able to build all this into 
the chassis of an earthworm Dr. 
Wiener calculates that to duplicate 
mechanically the million-odd nerve 
fibers that exist in a human brain 
would require a machine ten feet high 
spread over a space equal to 222 
football fields.” 

“Our steady progress toward minia- 
turization is in the right direction,” 
Mac pointed out. “Transistors ought 
to help.” 

There was a considerable silence, 
which Barney finally broke 

“Say, Mac, I'll not deny that I 
haven't got a kick out of being the 
one who does thé ‘telling’ around here 
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change; but I t 
rather a cheap trick for me 

up on an off-trail subject and 
lord it over you on the 
| probably should have been reading 
about sync circuits and u.h.f. convert 
ers instead of spending so much time 
with books and magazine articles o1 
cybernetics, but the subject fascinates 
me and I just can’t seem to leave it 
alone.’ 

“Wait up there!’ Mac interrupted 
“You certainly have no reason to apo 
ogize after having done me two of the 
most important favors one person ¢ 
do for another in a single afternoor 
first, you showed me where I was 
mistaken; second, you gave me some- 
thing new and 
about. As soon as you areé 


for a 


Euess 1 


strengtl 


interesting to think 
finished 
with that cybernetics book, I want to 
borrow it. 

“As for your reading up on a sub- 
ject that does not contribute directly 
to your work, I'm all for it. If all a 
guy knows is how to do his job, he 
pretty poor company—for himself as 
well as other people. His kind of in- 
tellect will be the first to be replaced 
by a machine someday. But the man 
whose brains are constantly alert to 
grasp and analyze and digest new 
ideas, the fellow who has fun with his 
intellect, no machine will ever tak« 
his place.” 0 


TEST BENCH TIP 
By PHIL WEISS 

ERE’S a practical solution to the prob- 

lem of grounding the in-trument- on 
the test bench, without getting into 
trouble with “hot chassis” radios or TY 
sets. 

Lay a piece of sheet metal on top of 
the bench, to which all the instruments 
are securely grounded. Mount a 117 
volt, 6 watt lamp over the bench in a 
conspicuous position. Connect one side 
of the lamp to the metal bench top, and 
the other side to a water pipe, or other 
good ground. Now everything is grounded 
to earth through the cold resistance of 
the lamp, about 200 ohms. 

When a hot chassis is placed on the 
bench and turned on, watch the lamp. 
If it glows, turn over the a.c. plug. When 
the lamp is out, it means the chassis and 
instruments are at ground potential. 

Now all measurements are made rela- 
tive to chassis, without bothering to con- 
nect to “B—” in the set. 

Caution. It is a good idea not to use 
the “on-off” switch in a hot chassis set, 
since this switch is usually in the ground 
circuit. Instead, install an extra a.c. out- 
let and a double-pole switch on the 
bench, for turning sets on and off. —3O 


How metal plate is used to obtain common 
ground for test units and a TV chassis. 
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an exciting array of the world’s greatest pictures 
as selected by the Editors of PHOTOGRAPHY 
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In the Darkroom... printing problems. ..darkroom 
magic 


Top Amateur Color... slides . . . stereos 


@ The Approach to Pictures 
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New Portable 
Battery-Operated 
Spring-Motor 
Tape Recorder 


he Magnemite’ 


For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite* actually makes 
field recordings that can be played on any 
studio console equipment. Completely 
self-powered, the Magnemite* does away 
with bulky and cumbersome generators, 
storage batteries and rechargers. 


Just check these unusual features: 


® Noiseless and vibrationless governor- 
controlled spring-motor assures constant 
tape speed. 


100 operating hours per set of inexpensive 
flashlight-type dry cell batteries. 


Earphone monitoring while recording, and 
earphone playback for immediate quality 
check. 


Operates in any position, and is unaffected 
by movement or vibration during operation. 


Warning indicator tells when to rewind, 
and shows when amplifier is on. 


Broadcast models weigh 15 pounds. Slow- 
speed models weigh only 10 pounds. 


Requires no more desk space than a letter- 
head, measuring only 11 x82 x52 inches. 


There’s a choice of 5 different models for 
any recording need. High fidelity units, 
meeting primary and secondary NARTB 
standards, which record and play back 
frequencies up to 15,000 cycles, are avail- 
able for broadcast stations, critical music 
lovers, and scientific research. For investi- 
gation, missionaries, reporters, and general 
dictation while traveling, there are units 
which play up to 2 hours per reel of tape. 


Write Dept. RN today for complete descriptive 
literature and direct factory prices. 


AMPLIFIER CORP. 
of AMERICA 
398 Broadway, N. Y. 13. N. Y. 
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(Continued from page 18) 


revealed that 18 per-cent of the viewers 
found misregistration not observable 
In an additional analysis of picture 
texture, it was pointed out 
approximately 900 colored phosphor 
dots along a line in a 16-inch tri-color 
tube, and about 700 from the top to the 
bottom of the normal raster area. As 
noted, this would mean that the diam- 
eter of an individual dot is about 70 
per-cent of the thickness of a scanning 
line. In answer to a query of whethe1 
viewers could observe any dot pattern, 
93 per-cent, it was said, said no 
One of the highlights of the 
is detailed descriptions of the color 
receivers developed for compatible 
pickup. Available for reception of the 
standard or the ultra-high bands, one 
new chassis features an intercarrier 
41.25 i.f. system, noise inversion sync 
separation, electrostatic convergence 
and focus, along with dynamic modula- 
tion of the picture tube plates, quartz- 
crystal a.f.c. color synchronization, low 
level color demodulation using quadra- 
ture techniques, picture-tube grid drive 
with d.c. restoration, and a color killer 
to disable the color channel during 
black and white transmissions. Particu- 
larly interesting in the new 
chassis is the picture if 
signed for a 45.75-mce. picture carrier, 
42.17-me. color subcarrier, and 41.25 
me. sound carrier. The amplifier con- 
sists of six stages, using a single 6BQ7A, 
four 6CB6's, and 6CL6. In the 
second detector is a 1N60 crystal oper- 
ated at 6 volts peak cutput 
preserve linearity 
At the ultra-highs, the noise factor 
of the tuner in the set depends pri- 
marily on the noise contributed by the 
crystal mixer and by the first i.f. am- 
plifier following the mixer circuit 
Thus, a low noise driven grounded-grid 
stage is used for this if. amplifier 
which uses a 6BQ7A; it is fed from the 
crystal mixer by means of a 
tuned circuit. The output network is 
a link-coupled bridged-T, m-derived 
bandpass circuit with a rejection trap 
tuned for accompanying sound or 41.25 
me. To reduce cross modulation, the 
sound carrie 
possible in the i.f. amplifier 
The video section of the 
ceiver is unusual, consisting of 
three separate functions: luminance 
channel, chrominance channel, and a 
matrix which combines the two chan- 
nels. The luminance (Y) channel serves 
to amplify the luminance information 
to a level satisfactory for application 
to a picture tube, information being ap- 
plied via the matrix. The chrominance 
channel serves to recover the color dif- 
ference information contained in the 
color subcarrier and its accompanying 
sidebands. By a process of synchro- 
nous detection in phase quadrature, 
two independent signals are recovered 
from the color subcarrier; these signals 
are called J (in phase) and Q@ (quadra- 


there are 


brief 


tri-color 
channel, de- 


one 


level to 


single- 


is attenuated as soon as 


color re- 


also 


ture phase). Both of these Is 
are band limited. That is, the Q chan- 
nel passes information up to approxi- 
mately .5 mce., and the J channel passes 
information up to about 1.8 me. Whik 
band limiting of these channels pre- 
vents crosstalk, it necessitates equ: 
zation of signal delay tim 
channels have different bandwidth 
characteristics. Similar equalization is 
required in the luminance channel] 

The color picture tube 
multaneous excitation with red 


channe 


since 


requires Si- 
green 
and blue signals: the matrix provides 
these simultaneous signals by combin- 
ing predetermined proportions of the 
Y, J, and Q information. To synthesiz« 
the color drive signals, a fixed resistive 
mixing type of feedback amplifier is 
employed. Using one triode section of 
a 12BH7, in conjunction with three 
fixed matrix resistors for red, green, 
and blue adder stages, linear addition 
of Y, with the proper amplitude and 
polarity of J and Q is accomplished 
The added luminance and chrominance 
signals are then amplified by output 
amplifier stages (second half of a twin 
triode 12BH7) to a 
for application to the grids of the pic- 
ture tube. Unequal picture-tube drive 
signals are required due to the unequal 
phosphor deficiencies of the tri-color 
tube. Red requires about 100 
while blue and green use about 50 to 70 
volts of drive. Over-all gain controls 
for the green, red, and blue channels 
are provided 

Color synchronization, also an ex- 
tremely important factor in 
control, is thoroughly analyzed in the 
petition. To recover the infor- 
mation contained in an NTSC type sig- 
nal, it is necessary 
subcarrier of 


level satisfactory 


volts, 


picture 
color 


to generate a local 
proper frequency and 
phase. To accomplish this, phase refe: 
ence information is transmitted : a 
component of the composite colo: 
signal. This color syne information is 
transmitted in the form of a burst of 
approximately 8 
subcarrier frequency and 
immediately following each horizontal 
sync pulse in the composit« 

This burst, the discussion points o 
is separated from the composite video 
signal and is used in estab! 
continuous wave signals of 
carrier frequency having a 90° phase 
displacement from each other. These 
two signals are generated by a quartz 
crystal oscillator whose exact frequen- 
cy is controlled by a tube 
This tube derives its control informa- 
tion from an error signal proportional 
to the difference in phase between the 
transmitted burst and the loca! crystal 
oscillator output. 

The color syne channel includes a 
keyed burst amplifier stage, phase de- 
tector-3.579-mc. driver and color phas- 
ing amplifier, crystal oscillator 
ance tube, and quadrature 3.579-mc 
amplifier. 

In a color tube, convergence is a key 
item. Center convergence of three 
beams is accomplished in this chassis 
by adjusting the d.c. potential of a 
convergence electrode for best 
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cycles of the cole 
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Presenting ... at most moderate cost... 
25th Anniversary “Trophy” Models 
AM-FM CHASSIS - TUNERS +» AMPLIFIERS 


ge 


1 commemoration of twenty-tive years experier 
ment of high-fidelity audio equipment, Espey 
Trophy’ models. Renowned for beauty of 

the new Espey models are so reasonaDdly 
listening pleasure is within the means of a 
Descriptive iweratur r he new Espey 


Ss now available ‘ your inquiry ts invite 


VAN A> WOLIN & ASSOCIATES SALES CORP 


Communications Receivers 


Comptere od pute h t 


Sei ea o cc | =— 


FEATURES: "| ERONT PANEL 
Biss see CONTROLS 


e Tuning e Antenna Trim 
« 


eR. Gain 


ft » Gai e Crystal Filter 


Contains All Components 
face? © KIT PRICE EACH 


WEBSTER CHICAGO CHANGER | Philmore 2-tube AC-DC 


DUMONT TV TUNERS 
Model 121 Radio Kit 


Automatically plays all records, all sizes, 12”, 10”, 
7°, all speeds——78, 45. and 33', RPM. Simple to 
operate Automatically shuts off and tone arm re 
turns to rest after tast record has been ppoves 
Minimum mounting space required, 14°, 


13°." D., 814" H., with 614" above Mc ' $10.95 . 
mounting board wt. 14 tbs $29. 95 t ‘ 9.95 tg a6 
MOTOR without Te" Ac AMPHENOL Double Stacked et of tub and 12 $1.51 


duction, 1,000 r.p.m. TV ANTENNAS 3-TUBE AC-DC RADIO KIT 
Amphenol 114-322 double stacked T.V . Ss wove \ : 


nr with 00 ft. of twin ; Soham ye 35 
All American Tube Kits | 0224 ,.{0 mt Beets $1895 tens er] ony $11.78 
ae... ee San We Gos all PHILMORE kits 
ou vis our ore an 
pote ag ng i gemaataa — $3.22 \F bring this ad with you in stock « « « 
ORDER TODAY! 


Moe BOULEVARD ELECTRONICS, INC. ~ 


* without notice, 
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positioning. That error which still 
exists is due to the mechanical inac- 
curacies of gun alignment and is cor- 
rected by the use of individual-beam 
convergence magnets. To effect over- 
all beam coincidence, dynamic con- 
vergence is employed. Reviewing this 
technique, the brief declares that since 
the phosphor plate and shadow mask 
are flat distance the 
beams must travel from the deflection 
plane to the central area of the shad- 
ow mask is less they 
must travel when the be are de- 
flected away 
the potential on the 
trode, necessary, 


surfaces, the 


than the distance 


from the centr are 
convergence 

to produce center con- 
remained unchanged, the 
three beams would then cross o' 

some point before reachin 

ow mask. This w ld 

registered pictur 


vergence 


‘o correct tl 
dition, it is nece« iry to modulate 
d.c. potential on the nvergence elec- 
trode in such a! I as to produce 
a larger convergence electrode volt 
as the deflection angle in¢ 
condition with re 
focus 

A dynamic conve 
focus modulation 
the proper wav amplitude and 
synchronism with deflection, are 
erated by the use of a pair of tappe 
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namic voltages are 
addition of 
waveforms derived from the 
of respective de flection output stag 
The composite alternating output volt 
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hundreds. To illustrate, in ons 

report, results obtained during 

3000 observations were recorded, and 
such studies covered co-channel! inter- 
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noise, sine-wave interference, a 
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Lee network on the P 
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WCOS-TV ON NETWORK 


OUTH  Carolina’s 
tion, WCOS-TY 


first television sta- 
in Columbia has been 
connected into the Bell System’s nation- 
wide television network. 

It is of the 
intercity facilities which carries net pro- 
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sonville, Florida. 0 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON 


SILVER ROCKET 630 CHASSIS: 
¢ with TUNEABLE « 


BUILT-IN BOOSTER 
for Better DX Reception 


Featuring NEW CASCODE TUNER 
made for UHF interchangeable 
tuning strips and COSINE YOKE 

Tube : 
Complement: 


28 tubes 
3 rectifiers 
1 CRT 


32 


All Channel_/ Booster 


Broad band single knob control pre-ampltifier 
built in to eliminate tong leads which may 
cause regeneration and attenuation of signal. 


@ ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 


AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. ALSO AVAILABLE 
WITHOUT BOOSTER. 


AVAILABLE FOR IMMEDIATE DELIVERY ! 
SILVER ROCKET FOR 27” OPERATION 
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rare woods! 


The AMBASSADOR 21” and 27” 
Best Looking . . . Best Value, Too! 
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turing removable safety glass. ALL CABINETS 
MADE in MATTISON’'S OWN CABINET 
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“CONVERTERLESS” 
T9-METER MOBILE RECEPTION 


By HOWARD R. SHANNON, VE7AGE 


An easy modification of your car broadcast set, that does 


not harm broadcast reception, gives you 75-meter coverage. 


F YOUR CAR is 

good broadcast receiver, you will 
find that it can made to work on 
75 meters without loss of efficiency on 
the band. This will please 
the XYL and save much-needed space 
for the transmitter, v.f.o., or what- 
have-you in the front end of your car 

First, let's take a look at one of the 
permeability-tuned coils used in near- 
ly all late-model car and 
consider the effect of adding a second 
coil in parallel. The tuning range will 
now be higher and can extended 
to 75 meters 

With the two coils in parallel, any 
change of inductance in one will 
change the inductance of the whole 
tuned circuit; in other words, the iron 
slug that moves in and out of the coil 
the band may now 
be moved in the same way to tune the 
higher frequencies. The new range 
should be from 3825 to 4000 kc. Since 
the added coil has inductance 
than the other, we can get the band- 
spread required for easy tuning 

In making the change, first connect 
a new coil across the antenna coil, 
calculating the number of turns so 
that the two coils together, with the 
slug out, tune to the high end of the 
75-meter band (1500 ke. on the dial) 
Then with the dial turned and the 
slug in, the coils will tune to the low 
end of meters. For the author's 


equipped with a 
be 


broadcast 


receivers 


be 


to tune broadcast 


less 


75 


Broadcast receiver circuit changes for “converterless” 75-meter reception. 


receiver, the required coil turned out 
to be 27 turns of No. 22 enamel close- 
wound on a 1-inch diameter form 

A coil is similarly added to the 
mixer and a third to the oscillator 
The new coil connects the 
“tuned” part of the oscillator coil (not 
including the feedback winding). The 
oscillator will continue to operate 
with ample output for mixing 
regardless of the type of oscillator cir- 
cuit used in the car The normal 
oscillator coil has, by comparison with 
the other radio frequency few 
turns and high fixed capacity; simi- 
larly, the new “double” oscillator coil 
will have effectively fewer turns yet a 
high capacity. By keeping the 
correct, tracking problems can 
avoided. 

The added mixer coil had 
of No. 22, closewound, and 
oscillator coil had 9 turns 
each on a l-inch diameter 
form. Small peaking 
the new coils are switched in and out 
along with the when changing 
bands 

Both C, and C; in the diagram are 
7-150 wefd. padders. The value of C 
should be determined experimentally, 
the oscillator to tune from 
3825 ke. plus the intermediate fre- 
quency to 4000 ke. plus the inter- 
mediate frequency. For a 456-kce. i.f 
as used in the author's the cor- 


across 


good 
set 


coils. 


ratio 
be 


26 turns 
the added 
closewound, 
plastic 


padders across 


coils 


to cause 


set, 


Coils 


and condensers are switched into the circuit across the slug-tuned r.f., mixer, and 
oscillator coils to change their tuning characteristics to cover the amateur band. 


TUNING SLUGS 


i. 


MIXER-OSCILL ATOR 


B+ 


CIRCUITS MARKED A ARE ORIGINAL 
CIRCUITS MARKED 8 ARE ADDED 


TO SET 


C,, € 7-150 pufd. pedder cond 
Ce—140 pufd. (max.) trimmer cond, 
S,-—3-pole, s.t. rotary sw. 


‘ 
i 


ee ee 


closewound on 1” dia. form 
closewound on 1” dia, form 


nm. closewound on I” dia. form 
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rect value will be found somewhere 
in the range of 85-140 micro-micro 
farads. This value will cause the os- 
cillator to tune from approximately 
4281 to 4456 ke. For lower if.’s, it 
should only be necessary to add an 
extra turn or two to the new oscilla- 
tor coil, using the same condenser 

We need, then, for the new two- 
band receiver only three three 
padders, and a simple bandswitch 
(since in changing bands only 
side of each coil must be connected o1 
disconnected) Custom pretty 
well take engine noise over 
the broadcast band, and their design 
in this regard shows their merit on‘75 
meters You will find no unde- 
sired signals, just the ones that should 
be there 

The author’s set is custom-built by 
General Motors and the coils shown 
are the used in it. The band- 
switch is on the back of the set but is 
not hard to reach even while driving 
I have tried other makes of sets with 
equal success, and feel that the 
tem should work on 40 meters as well 
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Facilities to Test 


1. 


All TV and Radio Tubes 
Sockets for all standard 4, 5, 6, 


with RC id 


Model 324 


Because the Radio City 
Products Model 324 
“DO-ALL” Tube and 
Battery Tester packs 
into one instrument the 
performance of four... 


ss yn 20 ) ‘ 
possibly on 20 or If 0 7, octal, loctal, miniature and 


subminiature are provided. Tests 
transmitting, hearing aid, ballast, 
pilot light, gaseous rectifiers and 
tuning indicator types. All read 
ings are indicated on a large 
easily read meter. 


Cathode Ray Tube 


Checks all magnetic deflection 
types right in the set or carton. 
Will locate and isolate all shorts 
or leaks. 


SOME PORTABLE RADIO 
SERVICE HINTS 


By JACK DARR 


HERE is no substitute for experience 

in rapid portable radio servicing. The 
hints below may serve to bolster the serv- 
ice technician’s own experience in servic- 
ing such sets and make such work more 
rapid and, hence, more profitable. 
SILVERTONE 

This portable came into the shop with 
almost no volume. The trouble turned ° 
out to be an open plate resistor in the 
ILDS circuit, a one-megohm unit, which 
has been found bad in several of these 
Another source of trouble in these 
sets is the 3.3-megohm sereen resistor 
of the same tube. Replace this unit if its 
value has increased by about 20%. 
BHESTINGHOUSE H-105 

This set came into the shop with the 
weak. It would just 
barely get the local station, and others 
not at all. All tubes were good, all sup- 
ply voltages up to normal. Eventually, 
the a.v.c. voltage was checked. Over most 
of the bus the voltage was normal, but 
about 10 volts negative appeared on the 
input grid of the IRS mivxer-oscillator. 
This voltage was observed to rise and fall 
as the set was tuned from one end of 
the dial to the other. The oscillator coil 
in this set uses a few turns open-ended as 
a “gimmick” coupling for the oscillator 
grid. This gimmick was shorted to the 
rest of the coil, which returned through 
a 10-megohm resistor to the a.v.c. bus. 
This caused the oscillator grid voltage to 
feed through into the a.v.c., reducing 29 for 3”— 150 foot tieal method 3 M 
the sensitivity. The gimmick was cut off, ded with eth ag B= Be 
and a small mica condenser was connect- ee ee to typical messages on all subjects 
ed from the oscillator grid to the hot ——_— 


ready—no QRM 
end of the coil. After realignment, good ENDORSED BY THOUSANDS! 
performance was restored. win ‘Geidineiiidiliahin, tuiiies Mleaniel eek 
erally takes the place of an operator 
inetructor and enables anyone to 
learn and master code without fur 
ther essistance Thousands of successful operstors have 
acquired the code’ with the Inetructograph System 
Write todey for conventent rental and purchase plane 


INSTRUCTOGRAPH COMPANY 
| 4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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101 802-1 
Batteries 


Tests popular portable battery 
types under load. Indicates true 
condition of battery under check. 


Two Styles to Meet 

Your Service Needs— 
Model 324C —.Counter model with open 
style metal case. Size: 1344" x 124%" x 4”, 
Weight: 10 Ibs. Price: $69.95. 
Model 324P—Combination portable—coun- 
ter model. Smart looking, hand-rubbed 
carrying case with slip-hinge cover in- 


, , cludes battery test leads. Size: 164%" x 
Adds a professional note to any service 144%,” x 5”. Weight: 12 Ibs. Price: $79.50. 


bench or store counter. Available in both Remember You Con Do More With A “DO-ALL” 
counter and portable models, complete Soe 0) at unee Paste Dietiibnten indies 
with CR Tube Adapter Cable. Write Dept. RN-9 for RCP "53 catalogue 
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NEW 


Model SPA-25 


AMPLIFIER 


@ Outstanding sound quality at a record 
low price. 

@ A power output of 25 watts with less 
than 0.7°%% intermodulation distortion. 
Power response from 18 cps. to 40 kes. 
plus or minus one db. 

@ Internal output impedence of less than 
one ohm. 

@® A compact, sturdy unit adaptable to 
almost any high fidelity system. 


GET THE FACTS 
MAIL THIS COUPON TODAY! 


25 


letin on the new SPA- 


Please send me your bul- 
Power Amplifier. 


Shields Laboratories, 


ADDRESS 


LABORATORIES, 
INC 
B10 N. LINCOLN AVENUE 
PITTSBURGH 12, PA 
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| folding 


| technical 


principle which permits high quality 
performance from a compact unit. 


DU MONT PUBLICATIONS 
Allen B. Du Mont Laboratories, 
has announced the availability of 
three new publications of interest to 
service technicians 


The 


Inc 


first is a spiral-bound service 
information book containing § sche- 
matics, lists, alignment data, 
and miscellaneous service data on all 
of the company’s television receivers. 
This publication is available from Du 
Mont parts distributors 


parts 


The second publication is a thirty- 
two page guide of original 
parts and picture tubes for replace- 
ment in the company’s TV receivers. 
The cross-indexed guide also includes 
electrical values of the components. It 
is available from the company’s parts 
jobbers 

The third offering is the eighth edi- 
tion of the company’s “Picture Tube 
Chart”. Printed on heavy stock 
suitable for hanging on the wall or 
into a notebook, this chart 
lists complete specifications for more 
than 150 picture tubes of all manu- 
facturers. Parts distributors han- 
dling this item 


television 


are 


TV TUBE RENEWAL 
Engineering Co Inc., 750 
13th Street, Newark 3, New 
is currently offering copies of 
its new catalogue, “Equipment Re- 
quired to Renew Burned Out Televi- 
sion Tubes”. 

This 8-page publication contains 70 
illustrations of the 
needed by 
turers. 

Copies of 


Risler 
South 
Jersey 


items 
manufac- 


various 
television tube 
catalogue TV-RN-53 
available on request 


are 


AUTO RADIO DATA 
Thordarson-Meissner of Mt 
Illinois has announced the release of 
its new 1953-1954 “Automobile Radio 
Replacement Guide”. 

The new publication lists replace- 
ments for vibrator transformers, inter- 
stage transformers, output transform- 
ers, oscillator coils, input and output 
i.f. transformers, and ratio detector i.f. 
transformers 

All makes of automobile radios are 
listed in this informative and compact 
guide. Copies are available from Dept. 
C of the company 


Carmel, 


FREE TOOL GUIDE 

United Catalog Publishers Inc., 110 
Lafayette St., New York 13, N. Y. has 
recently released a 36-page “Handi- 
Guide” covering a wide assortment of 
tools for the repair and maintenance 
of radio, television, and electronic 
equipment 

This handy reference book for tech- 
nicians, engineers, experimenters, 
amateurs, and purchasing agents is 
available without charge. It contains 
detailed illustrations, 
data, and prices on tools 
made by 17 leading manufacturers. 
Included are TV alignment tools, 
chassis punches, pliers, screw and nut | 


specifications, 
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5 405 425 ? 
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6073 7773 7940 5706 5840 6306 6473 6640 7 


5725 5873 6325 6506 6673 
M9¢ tr—10 S70” 
for $4.50 


Special Purchase! FM RADIO 
oo-see mc 
P| and speake t 
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$16.95 


DO NOT SEND POSTAGE; 
We Ship the Best Way. Collect 


TWO-STATION INTERCOM SYSTEM 
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wire 08 $16.97 


NOTICE TO ALL HAMS FREE QUOTATIONS 


TRADE-IN your 
cat ear 


Na t 
d, Sonar I . ‘ < ' 


I 
Et equir 
FREE Ff 
Pick’’—V 


PARTS DISTRIBUTORS, LTD. 


520 TENTH ST., N.W. - WASHINGTON, D.C. 


The Next Big 
FACT FILLED EDITION of 
RADIO & TELEVISION NEWS 
Will Be On Sale Sept. 25. 


Reserve Your Copy TODAY! 


AUDIO (SOUND) ENGINEERING COURSE 
HOME STUDY TRAINING 


Prepare yourself, in your spare time for a BIG 
PAY JOB as an AUDIO ENGINEER. Practical, 
e@asy-to-understand lessons, written by nationally 
recognized Audio Engineers and Educators 
Prepare for a SUCCESSFUL CAREER in the TEL- 
EVISION, RADIO. DISC AND TAPE RECORD- 
ING, ELECTRONICS 


Training will not interfere with present employ- 
ment. 
EARN WHILE YOU LEARN 
WRITE FOR COMPLETE DETAILS—TODAY 
HOLLYWOOD TECHNICAL INSTITUTE 
15228 Venture Bivd. Sherman Oocks, Calif. 


RADIO & TELEVISION NEWS 


, soldering irons and guns, tool 


wire strippers, ete 


TELEVISION HARDWARE 

A 12-page catalogue which describes 
and illustrates its complete line of tel- 
evision mounts, hardware, and 
now being offered by /. E 
Manufacturing Company 325 N Hoy ne 
Street, Chicago 12, Illinois 

The self-bound catalogue, No. 16 
lists the features of each unit to- 
gether with detailed specifications and 
retali prices, 

Copies are available on request. —})— 


acces- 


sories 1S 


SOUTH JERSEY HAMFEST 


HE South Jersey Radio Assn. will hold 
its annual hamfest on Sunday, Sep- 
tember 13th at Locust Grove Farm on 
Almonesson Road near Westville, N. J. 
The program starts with registration 
($1.00 per family) at 10 a.m. Each 
family should bring its own picnic lunch. 
Free soft drinks will be furnished. 
Mobiles should contact K2AA on 2, 
10, and 75 meters for driving instruc- 
tions. Bill Bowers, WZ2EGP, 303 Lake- 
view Ave., Haddonfield, N. J., will sup- 
ply additional information. —y- 


ELIMINATING FOLDOVER 
By ELMER FISCHER 


HILE converting to a larger screen for 
a critical customer, the author encoun- 


tered the problem of obtaining rapid 
enough flyback to avoid foldover. After 
exhausting all possibilities of doing it 
the easy way, a vacuum-tube circuit, as 
follows, was developed. 

Positive-going flyback pulses were ob- 
tained from the plate of the vertical-out- 
put tube and the a.g.c. winding of the 
horizontal-output transformer. These 
pulses were applied to the grids of a 6J6 
through .01 «fd. condensers, no grid re- 
sistors being necessary. The 6J6 plates 
were connected directly to “B--", and 
the two cathodes and the kinescope cath- 
ode were tied together and returned to 
the brightness control through a 15,000- 
ohm resistor. 

About 90-volts peak-to-peak mixed 
blanking voltage appeared at the kine- 
scope cathode. 

Resistor values in the brightness-con- 
trol circuit may have to be changed 
slightly as compensation for the 15,000- 
ohm resistor and the 6J6 current. wv 


Method for increasing flyback pulse rate. 
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THE Mighty Midge? sw-54 


COVERAGE: Entire frequency range from 
540 kc. to 30 mc. in 4 bands. Voice, music 
or code 


FEATURES: Sensitive and selective superhet 
circuit, using new miniature tubes. Slide 
rule general coverage dial with police, 
foreign, amateur and ship bands clearly 
marked. Unique plastic bandspread dial is 
adjustable to assure logging accuracy over 
entire range. Built-in speaker and power 
supply. Volume, Receive-Standby, Band- 
switch, AM-CW, Speaker, Phones. Smart, 
unbreakable grey metal cabinet 11” x 7” x 7”. 


$49.95° 


vine orld fuer xo-ss 


COVERAGE: Entire range from 540 ke. to 
40 mc. 


FEATURES: Calibrated bandspread for 80, 
40, 20, 15, 11 and 10 meter bands! Eight min 
high gain tubes in advanced A.C. superhet 
circuit. Tuned R.F. stage. Two I.F. stages. 
Built-in spkr. Ant. trim. Separate high freq 
osc. Sensitivity control. Noise limiter. 
Delayed A.V.C. Headphone jack. Standby- 


receive switch. Tone control. $119 95* 


*Slightly higher west of the Rockies 
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National Company, Inc., Malden, Mass. © 
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CASH FOR SELSYNS 


Novy or Army Ordnance type 60 cycle types as 
follows: $35.00 for 1D0G, 1D, IF, 1G, 1 DF, 
1CT; $20.00 for 50G, 5G, 5F, 5CT, 50, 60G, 
6G, 6CT; $25.00 for 7G, 7F, 7CT, 70G. ALSO 
NEED: GE Selsyns Models 2J5HA!, 2JDS4AI 
2J5LA1; Avtosyns AY100 or 200 series; Diehl 
Control Motors 49-7, 25-11, etc.; Delco ond 
GE PM Motors, Inverters, Tubes, and other 
All Merchandise Sub 
ject to Inspection. Send Lists——Will advise Price 


Electro Sales @a., Duc. 


Dept. RN 


Electronic Components 


58 Eastern Ave Beston 13 


more 
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for complete 
information 
wnite- 


SARKES TARZIAN, INC. 


415 N. COLLEGE AVE. BLOOMINGTON, INDIANA 


Standard Coil Tuner 


(Continued from page 37) 


u.h.f.-v.h.f. changeover switching. The 
outer fingers of this molded piece hold 
the u.h.f 
ner portion forms a double-action cam 
in which a follower rides and this, in 
turn, is linked to the u.h.f.-i.f 
Fig. 3 

The appearance of typical coil 
sections as they removed from 
the drums is shown in Fig. 5. In front 
is the u.h.f with the two 
front stators and coils forming the os- 
cillator tank circuit. Between the os- 
cillator tank circuit and the u.hf r-.f 
bandpass network is a small wire link 
which couples the oscillator voltage to 
the mixer. This link is on the 
of the Fig. 4. The 
ter coil section in Fig. 5 is the 
oscillator and mixer strip with the 
slug-tuned oscillator coil and the slug 
retainer spring visible in the front. 
The last coil strip carries the 300-ohm 
balanced v.h.f. input circuit. A bette: 
view of the operation of the u.h.f. and 
v.h.f. switching section can be had in 
Fig. 6, showing the inside of the tune1 
with the drums removed. The cam fol- 
lower which accomplishes the u.h.f.- 
v.h.f. switchover can be ight at 
the partition of the two chassis. Its 
linkage extends to the pivoted 
tion “C” which contains the coils for 
changing the v.h.f. into an if. ampli- 
fier. Also visible in this photograph is 
the u.h.f. fine tuner, the u.h.f 
lator tube socket, and split-stator 
master trimmer just below it 

The v.h.f. circuitry shown in Fig. 6 
is conventional except for the use of 
ceramic feedthrough condensers to iso- 
late “B+" and heater leads Note 
the extra long contact springs. For 
v.n.f. channels contact with the drum 
coil sections is made at the approxi- 
mate center of each spring. For u.h.f 
operation, section “C” is tilted 
forward in the illustration by the ac- 
followe1 linkage, 


contacts 


coil sections in place, the in- 


coil 
section “C” in 
three 
were 


coil section 


outside 
cen- 
v.h.f 


coil form, see 


seen 


secC- 


oscil- 


coil 


the cam and 
and this puts pressure on the 
at the far end of the spring 


tion of 


Ss, pushing 


Se owenTS 
se. a= & 


nee 
Ac SPRING 
(A) 


fc Ve 
PivOT 


Fig. 8. Simplified drawing of the op- 
eration of the pivoted i.f. coil section. 
(A) In v.h.f. position. (B) in u.h.t. 
these springs away 
segments and 
to the if 
section can be 
Here is shown 


from the v.h.f 
instead 
section “C 


coil 
them 
This coil 
seen better in Fig. 7 
the u.h.f input ca 
ble, connector, and lead to L 
Fig. 3). Ly and Ly are slug 
mounted on 
shown in Fig. 7, 
tilted away from 
and only v.h.f now ap- 
pear. The simplified sketch in Fig. 8 
shows the two positions of coil section 
7 a from the rear of the 
tuner 

Another fe 


connecting 
coil 


(see 
tuned and 
section “C As 
this coil 
the spring 
stations would 


also coil 
section is 


contacts 


seen 


ature which « 
ily be shown in photog: 
rocking motion which 
each time a channel 
motion is due to the 
and wipe all v.h.f 
to keep them clean and nois« 

Although individual manufacturers 
will use different types of knobs, the 
channel presentation is dictated by the 
operation of the tuner itself 

Assume that Channel 37 is desir 
Simply turn the middle knob to 3 
then turn the inner Knob unti 
appears next to the 3, showing 37 
Then adjust the outermost knob for 
fine tuning. To tune in Channel 8, 
turn the middle or u.h.f. knob 
the v.h.f. window shows some 
ber Looking at the v.h.f 
turn the v.h.f. or inner knob 
appears. Adjust the outermost knob 
for fine tuning. If the set is tuned to 
Channel! 15, for example, it is not ne 
essary to tune througn all intermedi- 
ate ckannels to get Channel 79. Simply 
turn the u.h.f. knob from 1 to 7 in 
either direction, then turn the inne 
knob from 5 to 9 in eithe: 


annot 
apns 
takes 


is switched 


place 
This 
design of the cam 
serves to contacts 


free 


until 
num 
window 
until 3 


or v.h.f 
direction 


The 6.3-volt a.c heate 


Fig. 7. Another view of tuner chassis showing the pivoted i.f. coil section. 
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y picture tube wa 
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warranty 
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quires a total of 1.075 amps. The a.g.c. 
bias voltage may vary from 0 to 5 or 
even 6 volts on very strong signals. 
Naturally any variation in bias will 
vary the d.c. current drawn by 
the 250-volt “B+ since the bias con- 
trols the 6BZ7. “B+” current from 
the 250-volt bus varies from 20 to 30 
ma. as the bias changes from 1.5 volts 
to zero. When more than 3 volts of 
applied, the gain of the 
is reduced by about 12 db and the 
current will drop to about 12 ma 

Current through the 150-volt “B+” 
remains at 17 ma. for u.h.f 
tion, and 12 ma. for v.h.f 
the 150 nor the 250-volt “B- values 
are critical as long as a minimum of 
140 and 230 volts respectively is avail- 
able 

The most 
of any 


also 


bias are tuner 
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characteristic 
figure. Be- 
input fi 
figure of 
excellent 
this tuner give 

rures below 4 db on Channels 
2 to 6, and below 6 db on the 
v.h.f. channels. The 
u.h.f. are not so 


important 
tuner is its 
cause a low cascode 
cuit is used, the v.h.-f 
the tuner here is 
Production samples of 
noise fig 


noise 
noise 
noise 


desc! ibed 


higher 
figures for 
they 
dependent on 


noise 
uniform 
are, to a great extent 
the 1N82 mixer crystal. Representa- 
tive measurements, however, 
that individual channels o1 
be aligned to than 10 db 
figure, while the worst noise figure for 
any channel is below 14 db 

Although these figures do not look as 
attractive as the v.h.f. noise charac- 
teristics, they are based on the limits 
of crystal noise, impedance matching 
and other circuit parameters. In ac- 
tual field tests, the noise performance 
of the 82-channel tuner on u.h.f 
pared very favorably with 
ners and converters 

Next to noise, the over-all conversion 
gain of the tuner is of interést. Exact 
figures on this are not yet available 
but, from the circuit itself, it is ap 
parent that the v.h.f. gain is some 
what better than in current v.hf 
tuners, due to the use of a pentode 
mixer. For u.h.f. the loss in the r-.f 
bandpass network is on the 
1 or 2 db, but the if. gain through the 
6BZ7 and 6U8 considerably 
over-all gain until it is almost the 
same as for v.h.f. An approximate 
over-all gain figure is about 40 to 50 
db, depending on i.f. bandwidth, a.g.c 
bias, and “B+” voltage supplied. Be 
this high gain it is possible 
only two or three if 
after the tuner and still have a 
sensitive receiver. 

Bandpass characteristics for 
v.h.f. channel are the same as in any 
other v.h.f. turret tuner, «i 6 me 
between pe aks with less than 3 db 
channel. For u.h.f 
bands are not practical 
used On the lower 
channels the r.f 
put circuit is 
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BE ‘“‘ALL SET’’ WHEN UHF 
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One lead-in wire for all channels. 
Reception up to 50 miles, depending on 
terrain and power of transmitter. 

Quality construction throughout ...double 
plate dipole holders . . . heavy cast alum- 
inum mast clamp... heavy gauge aluminum 
cross erms...7 16" aluminum tubing for 
extra strength and long life...micarta in- 
sulator... over-all lightweight and partial 
pre-assembly mean easy assembly and 
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experts help you 


Teo be sure of getting the 
most out of the antenna 
system at any site, use 
Noll ond Mandl’s 


Television 
and FM 
Antenna Guide 


Both a practical installation handbook 
and a clear, understandable text on v.h.f. 
antenna theory, this book gives you all 
the information you need to choose the 
best antenna for a particular site and 
install it for best performance. 


You'll be equipped to deal with the 
many individual problems you meet in 
weak signal and fringe areas and other 
difficult sites. You'll know, without trial 
and error and with minimum testing, 
which type of antenna will give best 
reception, how to place it to best advan- 
tage, and how to reduce interference 
overcome ghost reception, boost signal 
strength, etc. 

The authors, both well known writers 
on TV service problems, have made ex- 
tensive tests on antennas. The data 
give here on antenna characteristics a 
comparative tformance is complete 
and ACCURATE. 


ts this book on 
your work shelf? 


Mandl’s 
Television 
Servicing 

THE NEW REPRINT of this widely 
used service guide includes new data on 
the cascode tuner, servicing newer types 
of if. systems, aucomatically focused 
tubes, UHF station listing and antenna 
calculations, transistors and other recent 
developments. All faults likely to occur, 
including those hard-to-find troubles, are 
dealt with in the clearest, most practical 
way. A master index enables you to turn 
directly to procedures for locating and 


correcting any particular flaw in sound 
or picture, 


circuit, the amount of crystal current 
will affect the “Q” and, therefore, 
shape of the r.f. bandpass. Average 
crystal current is on the order of 1 to 
2 ma. so that the valley in any re- 
sponse curve will be less than 2 db. 
Actual wave shapes show a very flat 
and symmetrical bandpass character- 
istic. 

The u.h.f. and v.h.f. oscillators are 
both tuned above the incoming signal 
by 41 me. or 21 mc., depending upon 
the i.f. For v.h.f. operation, the v.h-f. 
oscillator is adjusted just as in cur- 
rent v.h.f. models, through a hole in 
the front. By passing a long fiber align- 
ment tool through this hole a brass or 
aluminum slug may be turned inside 
the oscillator coil which tunes it to a 
particular channel. The hole for the 
alignment tool goes clear through the 
u.h.f. tuner section only when v.h-f. is 
tuned in. On u.h.f. channels no clear- 
ance is available, and only the u.h-f. 
oscillator itself can be aligned. As 
shown in Fig. 4, the u.h.f. oscillator 
adjustment consists of a screw which 
protrudes through the u.h.f. detent 
plate into the region of the oscillator 
condenser stator plate. 

The if. coils mounted on section 
“C” are tuned by powdered iron slugs 


which are accessible from the bottom 
of the tuner. All other adjustments 
are available from the top of the 
tuner and can be made with the tuner 
in the set. The range of the v.hf 
fine tuning adjustment is approxi- 
mately 1 me., while the u.h-f. fine tu- 
ning control shifts the u.h.f. oscillator 
frequency by only 2 to 3 mc. This lat- 
ter shift is relatively small at these 
high frequencies, but if it were any 
greater serious mistuning would be 
possible by the unskilled viewer. As it 
is, it does not permit tuning in the 
wrong channel through the fine tuning, 
if the u.h.f. oscillator screw is adjust- 
ed correctly. 

Undoubtedly many improvements 
will be made on this and successive 
tuner models, and it is foreseeable 
that a single r.f. amplifier, oscillator, 
and mixer will soon be used for all 
82 channels. In such a tuner the dec- 
ade and digit switching system, to- 
gether with the changeover cam 
arrangement, would be of real value 
Until tubes are available which can 
amplify u.h.f. and v.h.f. equally well, 
the tuner described here will certain- 
ly find wide and successful application 
in many different TV receivers. 


-- 


AN IMPROVEMENT FOR OLDER TV SETS 
By CHARLES ERWIN COHN 


LTHOUGH all present-day TV sets use 
some form of a.f.c. in their horizontal 
sweep circuits, many older sets did not 
have such circuits, but used triggered 
sweep, which has since been abandoned 
due to its extreme noise susceptibility. 
However, many of these older sets are 
still quite serviceable, and it may be de- 
sirable to improve the horizontal action, 
but a complete conversion to an a.f.c. 
circuit is a major operation and might 
not be worthwhile on an old set. How- 
ever, with the modification: to be de- 
scribed here the noise immunity can be 
greatly improved with very little work, if 
the set uses a multivibrator in the hori- 
zontal circuit. 

The nature of the modification can be 
seen from Fig. 1A, and consists of plac- 
ing a tuned “ringing” circuit in series 
with the cathode resistor. L, can be a 
commercial ringing coil such as the Mil- 
ler 6210, while C, can be about 3900 
pefd, 

Adjustment of the circuit is very sim- 
le and can be done without instruments. 
o do it, first short out the tuned circuit 

and also short the grid of the first triode 
to “B+,” cutting out the sync. Then ad- 
just the horizontal hold control until the 
picture is synced in as nearly as possible. 
Then without changing anything else, 
remove the short from the ringing cir- 


no trouble in triggering the circuit and 
causing tear-out of a line. However, as 
shown in waveform “B,” the ringing 
circuit superimposes a sine wave on the 
syne pulses and thus, as shown, hinders 
the false triggering of the circuit by a 
stray noise pulse. 

This simple modification cannot be 
expected to give the same accurate syne 
as a standard a.f.c. circuit, especially on 
weak signals, but it does give an im- 
provement which makes it well worth- 
while to install. 


-30- 


Fig. 1. (A) Modification to add a “ringing” 
circuit. (B) Circuit waveforms. See text. 


HORIZ 
SAWTOOTH 
ouT 


oe 
a tad 


SEE THEM ON APPROVAL 


cuit. This will make quite a change in 
the image, but you can then adjust the 
slug in the ringing coil until the picture 
is again synced in, leaving the hold con- 
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the short from the first triode grid and 
the modification is complete. 

The action of this circuit can be seen 
from Fig. 1B. Waveform “A” shows the 
grid-cathode voltage of the first triode 
without the ringing circuit. Here the 
dotted line is the cut-off level below 
which triggering takes place. It can be 
seen that a noise pulse (shown dotted) 
coming in between the sync pulses has 
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Electronics at the Fair 
(Continued from page 73) 


the Radio-Television 
outdoor amphitheater, the Mexican 
Village, and the school exhibit, along 
with the various livestock judging 
rings 

The equipment used in the Radio- 
Television Building auditorium con- 
sists of a high-fidelity installation with 
two complete amplifying systems. The 
high-frequency system employs RCA 
re-entrant-type trumpet horns, while 
the low-frequency system uses West- 
ern Electric type 728-B bass reflex 
speakers with audio power obtained 
trom two RCA 30-watt high-fidelity 
amplifiers. A four-channel Western 
Electric 22E amplifier is used to feed 
these two high-fidelity amplifiers si- 
multaneously. 

Typical outdoor installations 
throughout the rest of the Fair 
grounds include RCA re-entrant-type 
trumpet horns and RCA amplifiers. A 
system located in the stable area noti- 
fies the jockeys and trainers of the 
next race Since the stable covers 
considerable area, large RCA _  re- 
entrant trumpet horns are used, along 
with powerful amplifiers 

Children, who are lost, 


Building, the 


are placed 
in a small Austin roadster and driven 
through the grounds while their par- 
ents are being paged through loud- 
speakers mounted on top of the car. 
During the run of the 1952 Fair, 
nightly musical entertainment was 
provided by the well-known pianist, 
“Liberace.” These performances were 
held on a large stage erected in front 
of the grandstand and required a 
high-fidelity, theater-type installation 
to cover sound reproduction over an 
area 420 feet wide, 65 feet high, and 
120 feet deep. To accomplish this, five 
special Stephens ‘“Tru-Sonic” repro- 
ducing systems were installed. Each 
system consisted of a double folded 
horn 80 inches long, 40 inches high, 
and 30 inches deep and two low- 
frequency driver units. On each side 
of the folded horn was mounted a 
2 by 5 multi-cellular 
driver unit speaker banks, 
when assembled, weighed approxi- 
mately 400 pounds each and presented 
quite a problem to mount 65 feet in 
the air. This was done by block and 
tackle, hoisting the units up to steel 
crossmembers supporting the 


high-frequency 
These 


grand- 
stand roof and then securing them in 
place by chains at the correct eleva- 
tion to distribute sound evenly through- 
out the entire grandstand with no 
dead spots 

Amazing lifelike reproduction was 
accomplished through the use of the 
Stephens 500-D direct-drive amplifier, 
which eliminates the output trans- 
former. Power is delivered from the 
cathode of the amplifier output tubes 
through a 600-cycle crossover net- 
work to specially wound 500-ohm 
voice coils of the high- and low-fre- 
quency units. Frequency 
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this amplifier is +% db from 20 to 
70,000 cps with distortion less than 
one-half of one per-cent. This method 
of coupling is so efficient that only 20 
watts is required to drive each one of 
the five banks of four speakers to the 
maximum output. The output of each 
bank of speakers was phased and con- 
nected to a separate amplifier, inputs 
of which were phased and terminated 
together and fed at a zero level by a 
Western Electric 22-E, four-position 
remote amplifier. 

Microphones used on the stage for 
the pick-up were the Stephens C-1 
condenser and American DR330 “Car- 
dioid.” The results obtained were 
most gratifying and tape recordings 
made during the musical extravagan- 
za were equal to those obtained from 
any fine acoustically-treated sound 
stage. An engineer, located between 
the grandstand and the stage, mixed 
the sound for the musical production. 

Open time is allocated by local Los 
Angeles radio stations to broadcast 
various types of radio programs direct 
from the Fair grounds. As these pro- 
grams are planned they are channeled 
into the radio and television program 
office headed by Mr. Lisle Sheldon, 
who checks the available time and as- 
signs it to the proposed program. 
Upon confirmation of the program, an 
announcer is assigned from this same 
office and a broadcast time notifica- 
tion is sent down to the master con- 
trol room to allow the assignment of 
an engineer and equipment to handle 
the pick-up 

The radio control center is the 
heart of all radio and tape recording 
activities. It is located in front of the 
Radio-Television Building and en- 
behind plate-glass windows, 
which allow Fair patrons to witness 
engineering operations. A_ studio is 
built on each side of the control room 
for the broadcasting of news, inter- 
views, and disc-jockey shows. These 
studios are individually equipped with 
their own remote amplifiers and mi- 
crophones and terminate at the mas- 
ter control patch bay. The master 
control room is equipped with an RCA 
type 76B consolette, two custom-built 
turntables, and _ four 
tape recorders. Since a great many 
of the programs broadcast are re- 
corded and released by tape, two 
“Concertone” network recorders are 
mounted on each side of the control 
desk for convenient operation by the 
engineet! 


closed 


“Concertone” 


Outlying remote points of origin, 
such as the race track, the main au- 
ditorium, the Agriculture Building, 
Mexican Village, etc., are connected 
to the master tele- 
phone lines and terminated on a patch 
bay. This instant, finger-tip 
control for the engineer to select in- 
coming programs to be sent direct by 
special broadcast lines to Los Angeles 
radio stations or channeled through to 
the tape recorders for recording and 
subsequent rebroadcasting. 

With finger-tip control, it is pos- 
sible for the engineer to have five 
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156-1 RATIO VERNIER DIALS..4 ix % in. Hul 
— at ppd RECORD ALBt MS—12 ; coms 
5 mp iSec; 4 mg 20c; 12 comp.—69c 


vuLcan MEavy DUTY 100 WATT SOLDERING IRON. 
$3.50.." oe oun PRICE $3.25 
MINIMUM ORDER $3.00—NO C.O.D. 
SHIPMENTS—PLEASE INCLUDE POSTAGE 
NEWARK SURPLUS MATERIALS CO. 
324 Plane Street, Dept. SE, NEWARK 1, N. J. 


HI-GAIN cheegee) BOOSTER 
\} i i Ps WITH DIAL 
4.75 

M ETE 

= " WITH TUBES 
*& s6.00 


Solve poor T.V. reception with a Hi-Gain 
Booster. Banish weak fringe areas, reduce 
snow. This unit comes to you as a highly 
serviceable High-Gain Tuner Uses 6J6 
Tubes in very efficient Hi-Q Circuit. Has 
8 tuned circuits using pure silver induct 
ances and individual compensation provid 
ing high gain on all channels. Built in 5:1 
Vernier Drive. This is a complete departure 
from ordinary tuners 

All necessary parts and instructions are 
included to convert this unit in a few min 
utes to one of the highest gain boosters on 
the market regardiess of price 


100 ASSORTED RESISTORS 


Carbon insulated. ae in 
current RMA Values rele) 
10% and 20% in '/2, |! pe $ 

2 watt 


Shipments sent postpaid when full paym 

closed with order 25°% > deposit on C.0.0 
ments Open account privileges to rated firms 
Send for our new bulletin tisting many T.V. Com- 
ponents at terrific price reductions 


> DE GRAY 


AND ASSOCIATES 


11842 WEST JEFFERSON BOULEVARD 
CULVER CITY, CALIFORNIA 


RADIO & TELEVISION NEWS 


programs in operation at the same 
time, namely: Studios A and B lo- 
cated in the control room feeding pro- 
grams to Los Angeles over direct tele- 
phone lines; tape recording the daily 
races originating at the grandstand; 
tape recording a program by tele- 
phone line from a remote point of 
origin, such as the Agriculture Build- 
ing, for rebroadcasting at a later time; 
or releasing a previously tape-recorded 
program over a direct telephone line 
to Los Angeles. Programs may also 
be channeled direct through the mas- 
ter control patch bay 

Tape recording plays a major part 
in the broadcasting activities at the 
Los Angeles County Fair as it af- 
fords flexibility in the recording and 
rebroadcasting of various radio pro- 
grams. Field tape recording equipment, 
consisting of “Concertone’ portable 
tape recorders, allows programs to be 
made at any 
where lines are 
not readily available. When neces- 
sary, remote broadcasts originating 
from such locations as the Agricul- 
ture Building, Mexican Village, Floral 
Building, Sportsman's Area, and the 
Live Stock Judging Rings may be 
channeled directly through the master 
control room and handled by the en- 
gineer at the point of origin 

Since the Fai 
a large area and 
to such a fast pace, it is imperative 
that a rapid method of transportation 
be available at all times to carry an 
engineer and equipment to any part 
of the 400 acres in a matter of min- 
utes. To accomplish this, special-built 
electric “‘Autoettes” are used 

Telephone order wires connected to 
the radio control center are located 
throughout the Fair grounds in thir- 
teen locations, which allow immediate 
communication and the assignment of 
an engineer, if necessary, to originate 
a program in the field 

A completely-equipped control room 
is located on one side of the stage in 
the main auditorium allewing the 
origination of local and ne_work radio 
programs. When programs emanate 
from the auditorium, they are bridge 
fed through the dual, high-fidelity 
public address installation for the 
benefit of the audiencs 


location on the Fair 


grounds broadcast 


ground covers such 


ictivities are geared 


Broadcasting equipment includes a 
Western Electri« 22-E four -position 
mixer along with various types of mi- 
crophones used for different stage 
presentations 

Through television, Fair activities 
were witnessed by thousands of South- 
ern Californians 

Thus, electronic 
portant part in the world’s largest 
county fair by allowing patrons to 
hear the Various Fair 


through sound reinfo1 


very im- 


activities 
cement and by 
bringing many of its features into the 
homes of thousands of people through 
the medium of r: ») and tele 

EDITOR'S NOT! j rested audio 


vision 


readers in ti i rged to visit 
the installa 
Fair in Poi 


forthcoming 
—W- 
September, 1953 


SOUND POWERED HEAD 
AND CHEST SET 


Navy Type—No Batteries Required— 
ideal for TV Antenna Installations 
and many other uses 20 Ft. Cord, 


Used— $5.95 my 


Tested 


EE-64 FIELD TELEPHONE 
Used — Tested 


ve. 912.95 


TELEPHONE WIRE FOR USE WITH 
EITHER OF ABOVE: 


COMBAT TYPE—2 Cond. Twisted, Rubber Covered 
Medium Weight, W-130 a per Ft 
FIELD WIRE—2 Cond. Twisted, Weather $4 75 
proof, Heavy Duty, W-110—525 Ft. Roll ‘ 
COPPER WELD WIRE — Weatherprooted 
Solid. 1200 Ft. Roll, $1 Per Ft. @ 


2 Cond 
per Ft 


COAXIAL CABLES: 
RG-8/U (SPECIAL) 51.5 ohms. Same size as 
RG-8/U Prices te 100 ft. @ 


i ‘ 
per ft.—100 to 500 ft. @ 7*' per ft.—500 to 1000 ft 
F per f 


a per ft.—1000 ft. Rolls @ 6% t 
RG-34/U 71 ohms, 145 ft. $15.00 


length 


DYNAMOTORS: 


OUTPUT STOCK N PRICI 


. 135 MA DM.330 
2v.0C 250 V. SOMA. DM. 
2o0r24V.0C. S00 V 


25 
50 MA. USA 0515 i 


PE-103 DYNAMOTOR 


or 12 Volt input. output 500 Volt 160 MA Com 
plete with battery cables, circuit breakers, and filter 
base. Prices NEW: & USED: ¢ 


OUTPUT CABLE f PE-103—8 ft. CD-50! 


PE-101C DYNAMOTOR 


6 OR 12 VOLT (Reprints of original CQ con- 
version articles—Oct. and Dec 1952 issues furnished.) 
@ This is the Dynamotor the Hams have been tatking 
about! Easiy adapted te supply 625 V @ 150 MA 


and 325 V. 125 MA, at 12 Voits—or 300 V $4 q 
10 MA. and 160 V. 110 MA. at 6 Volts. NEW . 


BATTERY SWITCHING UNIT and 
METE Rusea to switch toad from one battery to 


another—or 6 to {2 Volts Contains 2 Mete 
~}.15 Volt DC Scale for reading battery voltage 
Amp DPDT Switch and indicator Case size: 4 
644" x 2%” NEW: $ 


BLOWERS—115 VAC 60 CYCLE 


SINGLE TYPE: (itustrated at 
Z left) 100 CFM, 2'4” intake: 2 
out'et. Complete size: 5° x 6 
Order No. 10539 $x 
DUAL TYPE: 100 CFM. 4” in- 
take: 2° Dis. Each Side. Com 
plete Size: 8 «x 6 Order No 
1C8s0 : 
COMPACT TYPE: 108 CFV. Mo 
tor built inside squirrel cage 
4'2” intake; 3%" x 3° Dis. Com 
plete size: 444" W x 8%" H x 8%" D. Order Ne 
2C067 $i4 
FLANGE TYPE: (40 CFM. 3 intake; 2 Dis 
Complete size: 7/2" W x 7's” H x 654" DO. Order Ne 
1C80 $i 
FLANGE TWIN: 275 CFM, 444" intake: 3'4" x Dis 
Complete size: 1154" W x 6%" H x 6-1/16" D. Or- 
der No. 2C0¢ s 


COMMAND RECEIVERS 
& TRANSMITTERS 


BC-454 REC.—3 to 6 MC. 


PLUG—Male, t/ Rear 
Ree. or Trans 


POGO-STICK 


TRANS.—REC_portasie, READY TO oP. 
ERATE BC-745 TRANS.-REC.: Crystal Controtied, 
covers Freq. 3 to 6 MC. by use of Plug-in Coil. With 
PE-157 Power Supply, BB-54 2 Volt Battery, Speaker, 
Antenna, Mix and Crystal for 5030 KC Set size 

x5" xt mounted on Staff’ 0 le Power Supply 
operates from 2 Volt Wet Battery rechargeable from 6 


Volts and houses Speaker Price: Used— $49 95 
. 


Tested—Complete 
T-39 CHEST SET—Has Speaker & Space for $ 
Dry Celts 4.95 


BC.745 TRANS. & RFC.—CHASSIS ONLY—No Cover 
Staff or Antenna, but w Tubes— 


NEW . 
ANTENNA—Telescopi:.¢. tor above set $2 


RECEIVER AND TRANSMITTER 


RECEIVER BC-229 or 429—TRF Receiver with 3 
Piue-in Coils to cover Freq. Range 201 to 398, 2500 
4700, 415€ 00 KC. With 6 Tubes: 1/37—1/38-— 
Power Suooly required, 6 or 12 Volt & 256 


Volts Size 16° "8" x7", useo: 98.95 


Schematic included 
TRANSMITTER BC-230—Voice modulated Trans, with 
5 Plug-in Coils to cover Freq. Range 2500 toe 7700 
With 4 Tubes: 2/10y—2/45 & RF Meter 0-1.5 

Power Supply required, 6 or 12 Volt & 350 


Size: (3°x8"x? USED $8.95 


Schematic included 
Special Buy—Both Rec. & Trans.: $15.00 
TRANS. CONTROL BOX BC.232 w/Piug $1 
REC. CONTROL BOX BC.231 w/Plug 
PLUG f/Rec. PL-G! 7 F /Trans, PL-64 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED: 
MP-132 BASE—ItlHlustrated at teft—i” 
heavy coil spring, 2° insulator. Overall 
length: it! Weight: 2% tbs. 
Pric : 


MP.-S-33 BASE—Insutated type with heavy 
coll spring and 5” dia. insulater Re- 
quires 2” hole for mounting Weight 

_ 9 ths 0 
<= MAST SECTIONS FOR ABOVE BASES 
v Tubular steel, copper coated, painted, in 3 

ft. sections. screw-in type. MS-53 can be 

used to make any iength with MS.52-51.50-49 for 
taper Any sectio ye Each 
La-ger Diameter Section MS.54 $1.2 


TRANSFORMERS—!ti0 V. 60 CYCLE PRIMARIES 
Volt CT-25A—10,000 V. tns. OPEN FRAME—6” «x 

i” x 4% $7.9 
tv | Ame 24 Vv. 1 Amp j } 
Amo 24 V. 6.5 Amp. 5.0 

0 Volt 8 Amp oe 


BC-709 PORTABLE AMPLIFIER—One Tube $ 
uses 6 V. and 1.5 Volt Batt NEw 4.95 


Address Dept. RN © Minimum Order $5.00 © Prices F.0.B., Lima, O. © 25% Deposit on C.0.D. Orders 


FAIR RADIO SALES 


132 SOUTH MAIN ST 


LIMA, OHIO 


SPEAKER RECONING 


Complete line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Reconing information 


WESTERN ELECTRONICS CO. 


3164 West Colfax Denver 4, Colo. 


RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
West 4th St Ne Yor 14. N.Y 
OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 


Approved for Veterans 
Write Dept. RN-53 for Catalog 


STANDARD BRAND TUBES—Most Types Are 
Jans and FULLY GUARANTEED 


ALLIED ELECTRONIC SALES, Dept. G 
74 Cortiand St., New York 7, 8. ¥ BArciay 7-5839, 5840 


185 


TravElectric 


CONVERTERS 


CHANGE 6 OR 12 VOLT D.C. TO 
110 VOLT A.C. 60 CYCLE 
Just plug into Cigar Lighter on Dash. 


TravElectric 


Super 
Model 6-71160 
60 cycle 
60-75 Watts 


$3723 


Size 

4'x5"x6" Operates 
@ Wire Recorders @Dictating Machines 
@ Amplifiers @ Turntables 
@ Soldering Iron @ Smal! Electric Drill 


TravElectric 


Master 
Model 6-51160 
60 cycle 
40-50 Watts 


$2495 


Operates 
@ Small Dictating Machines 
@ Test Equipment, etc 
@ Portable Phonographs 


TravElectric 


Senior 
Model 6-1160 
60 cycle 
35-40 Watts 


$1503 


Size 2¥2"x2a"x4\2" Operates 


@ Curling trons 
@ Rodios 
@ Turntables 


@ Test Equipment @ Short, Long Wove Radios 
@ Turntables @ Portable Phonographs 
Trav-Electric 
Midget 
Model 6-11160 
60 cycle 
9 10-15 Watts 
Size 2°x2"«3 A" 
Operates Test Equipment, All Electric Shavers 
Fully Guaranteed 
See Your Jobber or Dealer 
1068 RAYMOND AVE. © ST. PAUL 14, MINN. 
In Conada write: Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 
Export Sales Division: Scheel International, Inc., 
4237 N. Lincoln Ave., Chicago 18, lil., U. S.A. 


@ Lights @ Electric Shavers, etc. 
1193 
List 
MFRS. OF PRECISION EQUIPMENT 
Cable Address —Harscheel 


| 


NEW TV PRODUCTS 
on the Market... 


U.H.F. TUNER 
Radio Receptor Co., Inc. of 251 West 
19th St., New York 11, N. Y. has de- 
veloped a new u.hf. tuner circuit 


has been tradenamed the 
‘Cavi-Tuner’”’. 

The new circuit 
corporated into a second unit which 
serves as a u.hf. converter The 
“Cavi-Tuner” is designed as an origi- 
nal equipment component to provide 
both v.h.f. and u.h.f. reception while 
the converter has been designed to be 
used as an accessory for existing v.h.f 
receivers. 

The “Cavi-Tuner” consists of three 
cavities—_two functioning as a band- 
pass preselector while the third con- 
trols the local oscillator frequency. 
The preselector is essentially an over- 
coupled, double-tuned transformer. 
Two antenna inputs are available for 
use with 300 ohm twin-lead or shielded 
75 ohm coax. Mixing takes place in 
a low-noise diode with an i.f. appear- 
ing at v.h.f. Channels 5-6. A single 
knob functions both as a channel 
lector and fine tuning control. 


which 


has also been in- 


$e- 


TRANSMISSION LINE 

Rego Insulated Wire Co., Inc. of 830 
Monroe Street, Hoboken, N. J. has 
introduced a new 300-ohm transmis- 
sion line with #18 copper or Copper- 
weld. 

Especially designed for u.h.f. and 
v.h.f. applications, this line has pure 
polystyrene spacers 4% inches apart 
According to the company, the line 
performs well in both local and fringe 
areas and matches the input of 
all tested. No transformer is 
required. 


sets 


“PACKAGE” TV STATION 

General Electric Company of Syra- 
cuse, New York has announced a low- 
cost “package” television station, de- 
signed to expedite the advent of tele- 
vision in 1100 small cities (under 
50,000) allotted channels by the FCC. 

The new “package” station requires 
only a single technical operator to 
prepare and broadcast film and net- 
work programs. The “package’’ sta- 


tion will be available for either v.h.f. 
or u.h.f. telecasting and in 
different power ratings 

Complete details on this new trans- 
mitter “package” are available 
the company’s broadcast 
division. 


several 


from 
equipment 


NEW TUBE FOR TV 

Sylvania Electric Products 
tadio Tube Division has 
new tetrode beam power 
the Type 6BQ6G 

The new tube has been designed for 
service as a horizontal deflection am- 
plifier in television receiver sweep cir- 
cuits. It is similar to th 
Type 6BQ6GT except for 
bulb size. 

The new amplifier is contained in a 
ST-12 bulb, thus providing a greate1 
safety margin for dissipation. As a 
horizontal deflection amplifier, a d.c. 
plate supply voltage of 600 volts and 
a peak positive plate voltage of 6000 
volts are allowable. 


Inc.’s 
released a 
amplifier, 


company’s 
increased 


TV SIGNAL GENERATOR 

Radio City Products Co., Inc 152 
West 25th St., New York, N. Y. has 
developed a new u.h.f.-v.hf. signal 
generator which has been designated 
as the company’s Model 750 

Covering all u.h.f. and v.h.f 
nels for TV and FM, the new 
contains test facilities for 
pattern generator, marke) 
and signal generator. The instrument 
features an “Inductuner” which in- 
sures accuracy within ‘es of 1 over 
the entire range of 9 mc. to 900 mc., 
according to the company. 

All v.h.f. frequencies are on funda- 
mentals. Tr. horizontal-vertical bars 
and crosshatch pattern are individu- 
ally produced on all channels 


chan- 
unit 
use as a 
generator, 


NEW U.H.F. ANTENNAS 

JFD Manufacturing Co., Inc., 6101 
16th Ave., Brooklyn 4, N. Y. is in pro- 
duction on the Model UHF611 “Bow- 
tie-Flector” antenna. Featuring rigid 
wire-frame screen reflectors that min- 
imize vibration, the new unit 
carries the company’s “Bronzidite” 
plating that prevents rust and corro- 
sion of non-aluminum parts 

LaPointe Electronics Inc. of Rock- 
ville, Conn. has added the “Corner 
Reflector, Model COR-U,.” to its “Vee- 
D-X” line of u.h.f. antennas. Fiber- 
glas booms provide strength without 
weight and permit the use of small 
diameter solid aluminum rod to pre- 
vent icing. A compact, swing-open 
design requires less than 30 seconds 
for assembly. 

Q-Line Manufacturing Corp., 1362 
61st Street, Brooklyn 19, N. Y. is mar- 


also 
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N.J.R.T. TUBES 


LOWEST TUBE PRICES 
Dependable N.J.R.T. Tubes for 70% to 90% off list 


TYPE 
1A7GT 
1B3GT 12AU6 
1HSGT 12AU7 
iL4 d 12AV7 
1Lé ; 12AX4GT 
ILCS 12AX7 
1LNS 12BA6 
INSGT 12BA7 
12BE6 
12BH7 
12SA7GT 
12SK7GT 
12SN7GT 
12SQ7GT 
12SR7MET 


PRICE TYPE PRICE TYPE 


12AT7 


PRICE 


6AX4GT 


MANY 7 VOLT TYPES NOT LISTED 


ALL TUBES BOXED AND FULLY GUARANTEED 
MINIMUM ORDER $10.00 
TUBES OFFERED SUBJECT TO PRIOR SALE 
PRICES SUBJECT TO CHANGE 
ORDERS SHIPPED PREPAID IF CHECK IS ENCLOSED 
25% DEPOSIT REQUIRED ON C.0.0. SHIPMENTS 


NEW JERSEY TELEVISION SUPPLY CO. 
906 Westfield Ave Elizabeth, N 
Phone Elizabeth 3-6166 


MOVING? 


Please allow at least 60 days 
for address change. Notify 
RADIO & TELEVISION NEWS 
Circulation Department at 64 
E. Lake St., Chicago 1, Ill. 


100 ASSORTED 
V2 WATT RESISTORS 


100 Assorted, American made, insulated 
resistors, packaged in a beautiful clear 
polyethylene bag. 


All resistors bear our 100° % guarantee 


Price ea 


Capitol Commodities Co. 
1229 W. Washington Bivd., 
Chicago 7, lil. TA-9-7393 


ON -THE 


seor BATTERY RECORDER 
WALKIE-RECORDALL * siccustn:risvence 


Continuous, permanent. sccurate, indexed recording at 
only Se per hr. Instantaneous manent playback 
Picks up sound up to 60 ft. Records conferences. iec 
tures. dictation, 2-way phone & ssies talks while 
walking. riding or che Records in ciosed briefcase 
with “hidden mike’’! tte for Detailed Literature. 


MILES REPRODUCER CO. IN 


B12 BR NEW N Y 


September, 1953 


keting a pre-assembled, vibration- 
proof u.h.f. corner reflector, the Model 
150. The antenna features a unique 
three U-bolt mounting which elimi- 
nates vibration by anchoring the cen- 
ter and ends of the reflector to the 
mast. The company haz literature 
available on this unit for those re- 
questing it 

Radio Merchandise Sales, Inc 
Bronxdale Ave., New York 60 
is currently introducing the RMS 
Bo-Tenna”, Model BT-10, a _ flexibly 
constructed bow tie and reflector an- 
tenna. The bow tie element and re- 
flector section are standard fitted 
units, each of which is available sepa- 
rately. The reflector is comprised of 
tuned elements to help eliminate 
ghost pickup 

Television Hardware Mfg. Co., 919 
Taylor Ave., Rockford, Ill. is offering 
a new series of antennas for u.h.f. 
The “Telco” units are available in 
both single- and two-bay styles 

Telrex, Inc. of Asbury Park, N. J 
is now offering a “Duo-Band” array, 
an all-channel antenna which is 
to provide high gain 
Channels 2 through 83 with one major 
in-line lobe, constant center imped- 
ance, and high signal-to-noise ratio 
The Model 420 requires a single trans- 
line and needs no lossy filter 
or isolation networks. Stacked arrays 
Mode! 440, are also available 


2016 
me 


said 


coverage ol 


mission 


SELENIUM RECTIFIERS 

International Rectifier Corporation 
1521 E. Grand Ave., El Segundo, Cali- 
fornia has developed a complete line 
of selenium rectifiers for use in tele- 
radio, TV and u.h.f 
converters 

Units are rated for 130 volts r.m.s 
maximum input for load currents of 
20, 30, 40, 50, 65, 75, 100, 150, 200 
250, 300, 350, 450, and 1000 ma 

The rectifier illustrated is the Type 
RS75E rated at 130 volts maximum 
380 volts maximum peak inverse; 75 
ma. maximum output current 
at least 22 ohms is recom- 
current limiter when 


vision. boosters, 


A series 
resistor of 
mended as a 


“4 


Over-all 
wide by 
deep and provided 


used with a capacitive filter 
dimensions of this unit are 1” 
1%” high by %” 
with a clearance hole for a 
8 machine screw for mounting. 
Complete information on the full 
line is available from the company. 


number 


CLOSED-CIRCUIT TV 


Corporation of America is 
introducing its ‘“Private- 


Radio 
currently 


High Electrical Conductivity 
Inconspicuous —Low Reflectivity 
Pliable — Specially Tempered 
Etched finish — clean 

STD. No. 8B & S Ga. (.128” dia.) 


TV ANTENNA 


Seven —18 Ga. Stranded Wires 
Flexible — Specially Tempered 
High Strength Aluminum Alloy 
for all Types of Antennas. 
Approx. break strength — 500 Ibs. 


*Packed 2-500 ft. continuous coils 
per carton marked every 100 ft 
with bright red tape. 


ITEM DESCRIPTION 


100 1. coll per box 


Tv 
Grd. Wire 10 boxes per cin 


Tv 2.000 
Grd. Wire continuous coils 


100 1. coll per box 


Tv 
Ceble 10 bores per ctn 


2-300 
continuous coils 


TV 
Cable 


Order from your 


jobber or write us direct. Address Dept. TYN-3 


wos sasemuae 


“In music, 
listening quality 


iS 
everything... 


It is the No. 1 MUST. Without it every- 
thing else becomes meaningless. The 
ALUDAX CHROMATIC has that quality 
to a degree not equalled by any other 


pickup” + « + so says violinist David Sarser, of 
MUSICIAN'S (Toscanini’'s NBC 
Symphony ). 


amplifier fame 


Every stylus has a limited life-span, be 
it diamond or sapphire; the diamond 
lasting the longer. Obviously then, re- 
placeability of the stylus-—at home — is of 
the greatest importance. ONLY AUDAX 
PROVIDES REPLACEABILITY — AT 
HOME OF EITHER STYLUS, INDE- 
PENDENTLY OF THE OTHER. 


kkaekke 


Now YOU ean tell 
WHEN to change 
STYLUS 


A mieroscope will show a tiny flat on any 
diamond after 40 or so hours of play—yet, 
the jewel is in good playing condition. 
Hence, in diagnosing wear, it is not the flat 
but detection of actual cutting edges that is 
This makes a micro- 
$100.00) —almost 
useless to an untrained observer. He can 
see, but he can't judge. The Audak Com- 
pany has developed the STYLUS-DISK 
which makes home-testing of any jewel 
port very simple. If worn or defective the 


of vital importance. 


scope ($15.00 to over 


stylus will scrape the delicate surface of 
the STYLUS-DISK, 
dication. With proper care, this new STY- 
LUS-DISK should have a life-span of at 
least 20 styli. Yet it costs only $6.50 list, 
$3.90 net. 


leaving a visible in- 


If your favorite store hasn't yet received 
a shipment of STYLUS-DISKS, write to us. 


AUDAK COMPANY 


500 Fi} ! Neu y rk 36 


Fine Audio-Electronic apparatus for over 


“The Standard by Which Others Are Judged 
and Valued"’ 


Line” camera chain which has been 
designed for schools, hospitals, prisons, 
stores, small factories, and even 
homes. 

Featuring low price, small size, and 
simplified operation, this newest and 
most compact closed-circuit television 
system yet offered by the company 
has been tradenamed “TV-Eye”. 

The unit is designed to utilize any 
standard home-type receiver as a 
monitor and can be tuned to an other- 


wise unused channel without interfer- 
ing with reception on other channels. 
The complete unit, including the cam- 
era and control box, weighs less than 
20 pounds 


RESISTOR OUTLET 

A new, simplified resistor outlet box 
has been developed by Blonder-Tongue 
Laboratories, 526-536 North Avenue, 
Westfield, N. J., for providing isolated 
TV outlets in all types of master TV 
systems 

The new unit, Model RO1, will tap 
off from RG/11U or 59U with only 
l, db insertion Signal attenua- 
tion of 17 db at the TV outlet termi- 
nal prevents interaction among sets in 
the system. 


loss 


The detachable face plate contains 
all cable connections and will fit any 
standard outlet box. Screw terminals 
provide a 75 or 300 ohm outlet to the 
set. Center conductors are attached 
to inner terminals and coax 
shields are grounded by the clamp. 


screw 


TV FUSE KIT 

Littelfuse, In¢ 1865 Miner Street 
Des Plaines, Illinois has brought its 
popular “One Call Kit" up-to-date to 
meet the television 
service and set 
facturers 

The revised kit represents the latest 
usages of indicated by set 
makers and technicians. It is 
mated that service technicians 
handle 95 per-cent of their 
placement requirements 
single unit 


requirements of 


technicians manu 


fuses as 
esti- 
can 
fuse re- 
from this 


TELEVISION CONDENSERS 
Sangamo E ectru 
ion, Illinois has developed a 
molded paper tubular 
pecially for television applications 
By using “Humiditite”, a new mold- 
ing compound with unusually high 


Mar- 
new 


Company ol 


condenser es- 


moisture resistance characteristics, 
the new molded tubular will meet the 
minimum moisture resistance require- 
ments of MIL-C-91A (proposed), while 
the new impregnant holds the 
denser to rated capacity 
conditions and_ provides 
strength. 

An engineering data sheet TEL and 
further information on the new “Tele- 
chief” condensers is available from 
the company. 


con- 
under all 
additional 


OPEN LEAD 

Imperial Radar and Wire Corp., New 
York 66, N. Y. has developed an open 
lead with a nominal impedance of 
250-275 ohms with either 4% or 6 
inch spacing. 

The new transmission line can be 
used with 300-ohm equipment without 
concern for mismatch. The narrower 
spacing for 250-275 ohms is said’ to be 
more desirable at the u.h.f. frequen- 
cies. Its low-loss characteristics, .35 
db dry line loss in 100 feet at 500 
mec., make it adaptable for both u.h.f 
and v.h.f. installations 

The product is being handled through 
distributors in 100 and 250 foot spools. 


U.H.F. “AUTOBOOSTER" 

Industrial Television Inc 359 
ington Ave., Clifton, New 
marketing a new booster for 
the IT-124A “AutoBooster”. 

Factory pretuned for a single 
channel, the booster is a two-stage 
high-gain, low-noise amplifier which 
utilizes the 6AJ4 grounded-grid triode 
in a unique design 

Automatic operation is retained by 
the use of a magnetic relay In mul- 
tiple u.h.f combined operation 
of several of these units may be used 
by means of switching or combining 
networks. 


Lex- 
Jersey is 
u.h.f., 


u.h.f. 


areas 


V.H.F. TV BOOSTER 

Electro-Voice Inc of Buchanan, 
Michigan is in production on an im- 
proved Model 3002-A, 
“Tune-O-Matic” all-channe! v.h.f 
vision booster 

The new multi-power low noise cir- 
cuit has three tubes in broadband 
balanced stages, including a power 
multiplier provides extra 


= “a 


three-tube 
tele- 


stage It 


and 


it cording 


gain with minimum internal noise 
higher signal-to-noise ratio 
to the company. The unit can also be 
used at the output of a u.h.f. con- 
verter to increase signal strength of 
the first if 

The 3002-A is 
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automatically self- 


tuned to all v.h.f. channels. No sepa- 
rate tuning of the booster is required 
It turns “on” or “off” with the tele- 
vision receiver switch Input and 
output is to 300-ohm twin-lead. 

Bulletin 182 covering this unit is 
available from the company on 
request. 


TV COUPLER 

The Tube Department of Radio 
Corporation of America, Harrison, N.J 
has announced the development of 
an inexpensive coupler unit which 
makes possible the quick installation 
of a secondary receiver. 

The TV-set coupler, RCA-240A1, can 
also be used in combinations of two, 


three, and four units for the opera- 
tion of as many from a 
single antenna 

Designed for use with antennas hav- 
ing 300-ohm, ribbon-type transmission 
line, the coupler is a quick-service 
item. It requires only a screwdriver 
and a few minutes’ time for installa- 
tion and features a_ self-contained 
woodscrew which facilitates mounting 
on wall o1 

The company’s tube distributors are 
handling this item 


receivers 


baseboard. 


“FILTER TESTER" 

Vidaire Electronics Mfg. Co. of Lyn- 
brook, N. Y. has 
usual 
Test”. 

This new wave trap meter permits 
the technician to which 
type of fiter trap to 
install. The unit covers the entire i-f. 
and r.f. range of TV and employs a 
unique switching Any 
interfering signal reaching the _ set 
through either the a.c. supply line or 
the antenna may be located by switch- 
ing in the correct filter number on the 
“Fil-Test”. In each instance the indi- 
cator shows which filter or wave trap 
to install. 


introduced an un- 
piece of test gear, the “Fil- 


determine 


and/or wave 


arrangement 


“CUSTOM-BUILT” TV 
A new custom-built 630-type 
vision chassis designed for 27 


tele- 
and 30” 
picture tubes as well as the new 24” 
rectangula) 
by Tech-Master Products Co., 443 
Broadway, New York 31, New York. 
Known as the Model 2430-9, the new 
unit features the latest type high- 
voltage and sweep circuits, 22 kv. 
second anode voltage, polyethylene en- 
closed high-voltage new and 
September, 1953 


tube has been announced 


socket, 


wr of fyof/ 


SANGAMO’S (EW PREMIUM TUBULAR 
rf CAPACITOR — designed to give 


better TV performance! 


EXTRA VALUE: 
at NO EXTRA COST! 


Sangamo combines an amazing 
new molding compound with a new 
impregnant to bring you a com 
pletely new paper tubular capacitor 
= developed by request to meet 
rigid specifications so tough that 
no previously existing paper tubu- 
lar could approach them. 
Thousands of Telechiefs have been 
tested under actual service con- 
ditions... have proved their 
ability to outlast and outperform 
all other tubulars. 

The new molding compound, 


Sangamo Humiditite, greatiy 


SANGAMO ELECTRIC CO. 


COS ee eeeeseeoeeeeseeseese 
SAVE MONEY! SAVE SERVICE CALLS! 
CHECK ALL TV, RADIO & PICTURE TUBES 
with this VISULITE TV TUBE CHECKER 


NO TECHNICAL KNOWLEDGE REQUIRED 
Simo « truet s Furnished 
» SAFE--QUICK- FOOLPROOF 
= - ' 
” 
ex 


«< 


I PERFORMS 1001 ELECTRIC 
AL CHECKS 


' t r ln 


as SOLD ON 10-DAY MONEY 
BACK GUARANTEE t 
only 


eo; if he : 

24” - Postpaid ere i 
t 

© Complete VISULITE CO 

@ Dept. RN-9 423 Broome St., N. Y. 13, N. Y 

@eeeeeeeeeeeeeoeoeoeeeoeeeee © 


$3.95 


“ 


It has 


been proved, by severe tests, to 


lengthens capacitor life. 


give the best seal against moisture 
of any molding compound in the 
industry. 


The new Sangamo impregnant 
holds rated capacity under all con- 
makes the Telechief 
really rugged. 


ditions and 


Because we know that service men 


want only the dest replacement 
the new Telechief has been 


released to the 


parts 
service trade, 


Get in touch with your Jobber. 


8COO-OA 


MARION 
fLLINOTS 


a> 110V, AC POWER SUPPLY 
FOR ANY 274-N RECEIVER 


Just plug t rear of your 


lhe gned « 
Onty $86.95. 


HA An « 


SPLINED TUNING KNOB 
FOR 274N RECEIVERS 


An « e OR 


OFFENBACH-REIMUS 
1564 Market Street, San Francisco, Calif. 
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CRYSTALS! 
LOWEST PRICES! 


In FT 241-A = user re Pin SPC These are 
lestgnated 54t freq. Listed by fur 
lamental freq nitted 
370 302 477 os 
372 304 479 so7 
374 396 481 $09 
375 398 4a3 sii 
377 400 a8 $12 
379 aol an S14 
381 403 aan $16 
383 405 490 
385 407 402 
387 409 aon 
jan 4ii sot 
390 412 503 
CRYSTALS Assorted ONLY $2.75 
s » fon 
eTitit!« cove howe ba 
ine! rN > & ! tf ir 
United States Write f te t 
SPECIAL 300 Ke Sryrial 05-38 
200 Ke. ¢ stal 2.25 
1000 Ke Crystai 3.25 
Al at * oF al ‘ tr ' 1 t S ! Also 
abode plete s« for SCR-608, SCR-528 
(R-A28, and TRE Fore r wholesale and dealer 
juirle ' for LARGE QUANTITY DIS- 


SUPREME MODEL 600 
Muminated TUBE & SET TESTER 


in uit 
d 0-10 


ont IN: ai 


“$69.95 


IN 


METERS .. . Guaranteed 
Rd. Weston 0-25 MA $2.95 
ha. W t ‘ 1 MA wit! t ti eter 
ie 495 
Kd, Went p RE 2.95 
I VAC 2.95 
(CONDENSERS: New Guaranteed 
Ol Filled 79 
Ye , < P 95 
BATHTUB CONDES mt A KT 10 tor 2.29 
GLOBDAR 600 oo WN nduet $0.98 
vib rh wHe ANTENNA wit x pl 
bane 1.19 
AUTO SYN MOTOR ' ‘ Ac OO « raf 
Ante ' Indicat 6.95 
SINTATURS ‘ ‘ wrt til RATTIN v 
‘ y rever hole 1» deal f | ‘ 
t New We r 
! hi 
Hatter tor 1.49 
Battery plus moter 2.99 
TUBE: New .. $3.49 
2AP) .$7.95 807 1.25 


AIRCRAFT, HAMS & MARINE MEN! 
SCR-183 12 V. RECEIVER & TRANSMITTER <« ers 
sireraft wine and ha hands! Complete 

Is. control ‘ t head. flex p bole 


re = i at Seta 95 


part u 2 Appr 
COND, COMPLETE Never 
this ser i ' 


ationall 


“bee 


mes With tubes. 
With tubes 
AtC-5 OR 274-N RECEIVERS 


Equipped with tuning knobs 
he 


Brand new 


motor bxcel cone 
12 V. COMMAND RECEIVER DYNAMO- 
vor New 12.95 
Pius All Accessories Needed for Above 
yer new and used radio 


$ H Y? te yer own ticket—but write US! 


Write Seteenaad ask for FREE CATALOGUE! 
All orders F.0.8. Los Angeles. 26% deposit required 
All items subject to prior sale 


COLUMBIA ELECTRONIC SALES 


S22 South San Pedro St Los Angeles 13. Calif 


Are you shy of ready cash? 
now CF gelling 
®& gear 


Get dough 


TRAIN FOR A SUPERVISORY POSITION IN 


ELECTRONICS 


' f ‘ Institute a ' 
) jemand a r engineers fo search 
’ “ k ~ ' 
f , jrafting lesig 
~ ’ e ’ } ana r es 
Coed. Day, evening. 45th year. Write for catalog. 
FRANKLIN TECHNICAL INSTITUTE 
Boston 16, Mass. 


46 Berkeley Street 
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exclusive 
former, 
sweep 


retrace 
horizontal 
under 
variable 
controls 
the 
cosine yoke 


quick 

full 
even 
conditions, 
and height 
cus, and 


autotrans- 
and vertical 
low-voltage line 
vertical linearity 
edge-to-edge fo- 
latest 90 degree ferrite 


The chassis comes completely wired 
aligned, and factory tested with all 
tubes except the picture tube. 


“SOLID” TV LINE 
All channel 
and v.h.f 
ther, being offered by 
new form of low-loss 
Foamed Polyethylene 
Wire & Cable Co., 
son, New York 
Known as ATV-270 FOAM, the new 
line to terminate, all that is 
needed skilled hand and a pen 
knife. Developed to solve the problem 
of internal moisture condensation, the 
new product provides one-piece insu- 
lation which virtually eliminates the 
problem and considerably improves 
the line’s attenuation characteristics 


reception 
bands, 


in both 
irrespective 


u.h.f 
ot wea- 
is means of a 
insulation 

by Anaconda 


Hastings-on-Hud 


is easy 


is a 


FIELD STRENGTH METER 
Radion Corporation, 1130 Ww. Wis- 
consin Avenue, Chicago 14, Illinois 
currently offering a new battery-op- 
erated field strength meter, the Model 
FSM-5000 
This compact unit features continu- 


1S 


ous one-knob tuning for Channels 2 
to 83, direct, accurate reading in 
microvolts of either the video or audio 
portion, and extreme sensitivity rang- 
ing from 5 to 50,000 microvolts on 
v.h.f. and 50 to 100,000 microvolts on 
u.h.f 

The FSM-5000 is powered by stand- 
ard “A” and “B” dry cell batteries 


and battery condition is shown all 


at 


times on the dial 


Microvolt 


readings 


are not affected by line voltage vari- 
ations. 

Full details on this unit are avail- 
able from the company. Address your 
request to Dan O'Connell in care of 
the firm, 


TEST SOCKET ADAPTER 

Pomona Electronics Company, 524 
West Fifth Avenue, Pomona, Califor- 
nia is currently introducing its TVS-1 
duo-decal test socket adapter to the 
trade. 

The new unit is designed to permit 
operating tests, while the in 


set is 


all 


operation, 


on circuits going in- 
to the television tube socket. It is 
inserted between the CR tube base 


and its socket to complete the circuit 


all 
cessible to meter 
Measurements can be 


and make connections 1 


test 


eadily ac- 
leads 
made 
to test 
chassis, thus saving 
time by giving an 

without removing 
chassis from its cabinet 

For further 
TVS-1 and a complete list 
made by the company, 
firm direct or consult 
distributor. 


without 
points 

valu- 
imme- 
the 


circuit 
the 
able service 
diate 


tracing 
below 


wiring 


answel! 
information on the 
products 
to the 
local 


ol 


write 


your 


TURNER'S U.H.F. CONVERTER 

The Turner ol 
Street, Cedar Rapids, lowa 
ly marketing a u.h.f. television 
converter designed for low 

installations 

unit features a two-section 
with two silver-plated co- 
tuners, a double-shielded 
fundamental oscillator, and a broad- 
band amplifier with cascode circuit. 
According to the company, signal 
power loss in the preselector re- 
duced to 3 db. The noise f 
maximum 17's db and 
15%2 db 

The converter 
slide-rule dial, 
tuning from 
Channels 5 


Company 909 17th 
is current- 
new 
especially 
signal area 
The new 
preselector 
axial cavity 


1S 
igure 18 a 
a minimum of 


illuminated 
gle-knob 
me. using 
asures 38” xX 
with 


has an 
continuous sin 
470 to 890 
or 6, and me 
es | It may be used 
a u.h.f combination 

self powered 


either 
It 


or antenna 


IS 


BROADBAND ANTENNAS 
new broadband 
and the other 


Two 
for v.h.f 
reception, have 
Best Electronics 
Colby Avenue, 
fornia. 

According 


antennas, one 
for v.h.f.-u.h.f 
introduced by 
Corporation of 2254 
Los Ang 64, Cali- 


been 
eles 


to the company, the 
antennas have good directivity 
gain of up to 15 db over a 
reference dipole. A unique fe 
the elimination of insul: 
lead-in terminals in all 
pany’s “Double-Diamond 
this way performance of 
is not affected by 
snow, or dust 
The v.h.f. design 
Channels 2 through 13. The 
unit, for v.h.f.-u.h.f. reception, is avail- 
able in three models. All similar 
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new 
and a 
standard 
‘ature 
itors at the 
of the com- 

models. In 
the antennas 
ain 


IS 


heavy 1 ice 
storms 


Model 213, 


fog, 


covers 
second 


are 


in shape and performance character- 
istics to the v.h.f. design except that 
no crossarms are required. The Model 
1440 covers Channels 14 through 40. 
Model 3570 provides high-gain recep- 
tion of Channels 35 through 70, and 
Model 6083 covers Channels 60 to 83. 
Each model weighs slightly 
pound. 
Details 
tennas 
pany 


over one 


all of 
from 


these 
the 


on any 
are available 
on request 


or an- 


com- 


PROGRAM TIMER 
International 
2620 West 
Chicago 12, 
ing a new 


Register Company, 
Washington Boulevard, 
Illinois is currently offer- 
electric timer which will 
follow the desired time schedule day 
after day without resetting 

Called the “Time-All”, the timer is 
unique in that it not have to 
after each “on-off” cycle has 
been completed and can to 
control home appliances as 
and television 


does 
be reset 
used 


well 


be 
as 


radio programs. 


TV REMOTE CONTROL 

An inexpensive remote control unit 
for television that operates from a 
single connecting cable and can be in- 
stalled in less than 15 minutes is 
now being offered by Industrial De- 
velopme nt Engineering 
(].D.E.A.) of Indianapolis, 

The new “Regency” 
performs four major 


Associates 
Indiana. 
remote control 
functions: it 
lects stations, adjusts fine tuning, and 
controls contrast and volume. All of 
these operations are performed with 
the single cable connecting the TV set 
and the control unit. Tests show that 
the control will up to 150 
feet from the set y- 


se- 


operate 


STAG HAMFEST 


HE Greater Cincinnati Amateur Radio 
Assn. will sponsor its annual Stag 
Hamfest on Sunday, September 13th at 
Ash Grove on Winton Road, Cincinnati 
As customary, refreshments, din- 
ner, and supper will be included in the 
share-the-cost plan. The fee will be 
$2.00 at the gate. 
For additional 


or W40MW. 


is 


WSIVE 
0 


details write 


PHOTO CREDITS 


ERRATUM 

The radar unit shown on our July cover 
and described on page 35 was erroneously 
identified as the product of Electric Service 
Co. of Seattle. The unit was originally made 
by Raytheon and later modified by Electric 
Service Co. to operate on the 3 mc. commer 
cial band. 
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Carbon, Wire Wound, Carbon Film, Standard RMA Color Code or 


ASSORTED 
RESISTORS 


$439 


. Uninsulated Type. ‘2 Wett, 1 Wett, 2 Watt ond 


Some 10 Watt. Very Few Duplications or Odd Values! 


All Tubes 
Individually 
Boxed! 
Check this 
list for 
Fully 1 Year 
Guaranteed 
Tubes 
Order Today 


cC.0.D 
under 


Phone: Essex 5-2947 


Dept. RN? 


Selected Surplus Components 


For INDUSTRY @ AMATEUR © SERVICEMEN 
Completely Guaranteed 


SIGNAL Corps flame 
proof. Key JSA NEW 
boxed ea. 9h 


WESTON 301 0-20 Micro- 
amp DC Mfgd. for Test 
7562, Ks9480 

ea. $9.95 


CROSS POINT Indica- 

tor. ZA — NEW boned 
ea. $4.95 

BAND PASS Filters 60 

90. or 150 

Type-Cased 

7: 


SPIT Stator Variable Con- 
Gensers lkyv gap 

25 Mma ea. section.$1 25 
50 mmfd ea. section. 1.50 


PANELS removed from 
Computers Loaded with 
valuable parts, et< 


WESTERN Electric 
FilterDi71i73e8 115v- 
10a, 1S5ke-30mec 

ea. $2.95 
HI-VOLTAGE Conden- 
ser OO1mfa—75,.000vdc 
Aero 375028x 


SOCKETS 
7PR for 1625-6 for $1.00 
Steat. 16 for 1.00 
Bake 16 for 1.00 
Min 7PR Mica 16 for 1.00 


< 
eeeeeeeeeeeee 


$49 50 


RAD- 


Price 
S .46 


.2az7 i 
bal: 


12 

% deposit must accompany 
shipments F.O.B. Irvington warehouse 
$1.00 Handling Charge Subject to prior 


Don’t Delay .. . Order Today! 


‘Sia 
‘s 


“Integrity Is Our Chief Asset” 
115 Coit Street 
IRVINGTON 11, N. J. 


. all orders 


THE NEW TV 


DYNATRACER 


TRACES TV 
SIGNALS ond 
VOLTAGES 


LOCATES 
DEFECTIVE 
COMPONENTS 
INSTANTLY 


REQUIRES NO 
ADDITIONAL 
EQUIPMENT 


Makes Television 
Servicing Easier, 
Foster ond 
More Accurate 
—AT LOW COST 


ideal tor trouble-shooting television in the field 
or on the bench. Used under actual operating con 
ditions, will out-perform more expensive testers. 
A MUST FOR EVERY ALERT TV TECHNICIAN! 
SPECIFICATIONS: The “DYNATRACER" is « self 
powered quality instrument designed to trace TV 
signals through any Video, Sound, Sync, AFC or 
VERTICAL AND HORIZONTAL Sweep Circult——will 
isolate trouble to a stage or component 

ADDED FEATURE: The “DYNATRACER" will also 


SPECIAL PURPOSE TUBES 


R1i1308 


trace voltages and instantly locate open, shorted 
or intermittent condensers, resistors, colls, speak 
ers, transformers, etc. 

COMPLETE INSTRUCTION BOOK ENCLOSED 


10-DAY MONEY BACK GUARANTEE 


with order Balance C.0.D. untess well 
os8. ". ¥ 


LARGE LISTING WRITE—INQUIRE 


GREENWICH SALES CO. 


59 Cortlandt St., New York 7, N. Y., Digby 9-3613 


Clip adv., write name and address in margin 
SS bill, Check or M.0. and mail to 


ELECTRONICS CO. 


8509-21st Ave., Dept. 204, Brooklyn 14, N. Y. 


STANDARD BRAND 


| romitence Propeld Yo Yeu is U3A._| 
Stock up on these excellent 
values in Standard-Brand, 
Dated G.E., Sylvania, RCA, T.S., 
N.U. etc., TV Tubes. Prices are 
below wholesale cost. Quant 
ties available from stock. Fully 


guaranteed on a 100° replace- 
ment-money-back guarantee. 


-65 
v8 
70 
- 0 
7 net. ae 
48 |} 6SN7GT.. .57 | 
58) 6% ...... .50] 
-7Q | 6807 .... -62 
partia! listing of ow lorge stock, You may 
order types not listed of approx. the some savings. 


Buy 
Direct 


From 


Full-Wave Bridge Types 


18/4 36/28 54/42 
Veits Volts Volts 


$2.15 | $3.70 
3. 5.40 
es 6.00 
7.95 
9.00 
12.75 
16.25 
25. 

32. 

38.50 


20.00 
25.00 


Supplies, XFMIS.. & Chokes. . 


* New Selenium Rectifier Transformers 
PRI: 115 V., 60 cycles in 4Am . 
12 Amps 
te 24 Amps 
Continuous Ratings 50 Amps 


SEC: 9, 12, 18, 24, and 36 


@ New Selenium Rectifier Chokes 
4 Amps.—.07 Hy.—.6 ohm . 

01 Hy.—.1 ohm aoe 

y--~.025 ohm... 


136F Liberty Street,.N.Y.6, N.Y. REctor 2-2562 
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BOW TIE Peak A Bow design with 
the only odjustable screen on the 
market Available in single and 
stacked models 


Up! Up! Up! Up go your 

Sales! Up go your Profits — to 

a new NEW HI — with the com- 

plete WARD line of Television 

Antennas and Accessories that CAN-CAN — New lozy H design for 
outdistances tomorrow — that nan do pol Bo sng ga 
makes today look far behind! field tested and thoroughly proven 
Creations of the world’s finest 

research laboratories . . . pro- 

duced by the oldest and great- 

est of TV and Radio Antenna 

manufacturers ... WARD An- 

tennas will keep you far in 

advance of your competition. 

Climb aboard, Partner — and A. dD ye sale ye gyre hey 

zoom to greater profits! element beams. Full wave spacing be 


tween boys clean cut pattern with 


ZiP-Hi MAST Corrosion-proof 16 shorp forward lobe and no side lobes CORNER REFLECTOR For sen 
gouge permatube easily assem ut to frequen 


surpassed fringe areas ruggedly designed 
bled n 2.3, 4. 5 section models for near fringe anc 


nge areas to eliminate ghosts and vibration 


RHOMBIC Highest gain of all UHF anten HEAVY DUTY BASE Ruggedly con DIPLEXER For seporoate UHF-VHF 10 ELEMENT YAGI Multi-channel 
nas for fringe and super fringe areas structed to fit all masts from 1%” to antennas or for set and convert series of 10 element UHF Yagis 
2%" 0.0 ers with seporate UHF-VHF terminals Excellent for fringe areas 
Foolproof easily instclled directional completely pr 


bled single and stacked r 


tHE WARD propucts corp. 


DIVISION OF THE GABRIEL COMPANY 


1148 Euclid Avenue «© Cleveland 15, Ohio «© in Canada: Atlas Radio Co., Ltd. 
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The 
MALLORY UHF Converter 


‘an mean 


EXTRA PROFITS 


when U HE television comes 


to vour areé 


Where LHF television has already cone on 
the air. the Mallory Converter has proven to 
be one of the fastest moving items in the new 


UHF market. And for vood reason too. 


® The Mallory Converter will equip any T\ 


set to receive all channels—old and new. 


® Picture definition is excellent... tun- 


ing is easy. 


Another outstanding feature of the Mallory 
Converter ts that it tunes in all channels in any 
area. The customer who has one has nothing 


more to buy, no adjustments to make... even 


Installation is if he moves to another broadcast area. 


FAST — EASY YOUR MALLORY DISTRIBUTOR will be 


glad to show you the Mallory Converter... 


and it can be done right in your tell you how suecessful it has been for dealers 


. ey re ! e ‘ nal { . ° 2 
Cumamnes weg = : aaser @ in other areas. Get complete information today, 
minutes. Simply connect the antenna ca 
leads and power lines from the Con ed you can make the most ol the new | ik 


verter to the set. That's all there is to it market tomorrow. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


